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ORIGINAL ARTICLES. 

THE PLACENTA AS A MODIFIED ARTERIOVENOUS FISTULA, 
CONSIDERED IN RELATION TO THE CIRCULATORY 
ADJUSTMENTS TO PREGNANCY,* 

By C. Sidney Burwell, M.D., 

nESEAnCH PnOFESSOn of clinicai, medicine, harvard medical school, 

BOSTON, MASS. 

(From the Department of Medicine, Harvard Medieal School, and the Medical 
Service of the Peter Bent Brigham Hospital.) 

During pregnancy changes take place in the maternal circuJation. 
In this paper, it is proposed to present certain data concerning the 
circulatory adjustments to pregnancy and to consider certain mech- 
anisms by which these changes may be brought about. 

In recent years, studies of the circulation during pregnancy have 
been made by various workers. With certain important exceptions, 
which will be noted, the observations presented here were made by 
my colleagues and myself in a study of pregnant women during the 
past 5 years and many of these data are derived from the study 
of 4 young women during the last 6 months of pregnancy and vary- 
ing periods of the puerperium.® The circulatory adjustment to^ 
pregnancy has been found to include the following: 

1. The heart rate is elevated (Fig. 1, A). There is an increase 
in the basal heart rate of 12 to 20 beats per minute. This amounts 
to some 20,000 extra beats per day and to a total of over 4,000,000 
during the last 200 days of the gravid period, 

2, The arterial blood pressure, on the average, is decreased, but 
the change is not great (Fig. 1, B). The decrease in diastolic pres- 
sure is slightlj'^ more than the decrease in systolic pressure, so that 
the pulse pressure rises. Our own observations on this point have 

* Read before the section on Pathology and Physiology at the eighty-eighth annual 
session of the American Medical Association meeting, Atlantic City, N. J., .Tune 10, 
1937. 
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recently been supported by the more extensive ones of Landt and 
Benjamind® 

3. The total oxygen absorbed by the mother’s lungs, and trans- 
ported to her own body and that of the fetus, is increased. This 
increase is gradual and reaches a point 15 to 20% above the non- 
pregnant level (Fig. 1, C). 

4. The cardiac output per minute is increased. In Fig. 1, D, the 
cardiac output per minute (in a representative case) is charted 
against the oxygen consumption. It is seen: a, That the cardiac 
output per minute exceeds the non-pregnant level by about the 
fourth month; h, that the increase in output is greater than the rise 
in oxygen consumption (this disproportion implies a fall in the 
arteriovenous oxj'gen difference) ; c, that in the last weeks of preg- 
nancy the cardiac output per minute changes toward the normal, 
i. e., it falls. This takes place at a time when the fetus is increasing 
in size and when the total absorption of oxygen is not reduced. 

5. The venous blood pressure of pregnant women is elevated in 
a particular area of the body, the pelvis and legs (Fig. 1, E. In 
pregnant women the venous pressure in the femoral vein is usually 
100 to 200 mm. of water higher than in tlie arm, i. e., from 2 to 
3 times normal. In normal individuals, arm and leg pressures are 
approximatelj' identical. We were led to make this observation 
bj'- a visible network of veins which appeared o\'er the abdomen 
and was sufficiently impressive to suggest a collateral circulation. 
Observations on pregnant bitches indicated that these changes in 
venous pressure are not due to an increase in general intraabdom- 
inal pressure, and that they are onl^' partly e.vplained by the local 
pressure of the gravid uterus on the veins. Moreover, in tliese 
animals tlie A^enous pressure Avas higher as the point of measurement 
approached the placentre. 

6. Blood was draAA’n from the uterine A'eins of pregnant bitches 
and the oxA^gen saturation determined. Some A-ariation was found, 
but in general (5 out of 6 times) the blood leaA'ing the gravid uterus 
contained more oxygen than blood from the right A’entriele. This 
is to say that in pregnancy the blood irrigating the placental and 
uterine structures e.xhibits a low arterioA'enous difference. Barcroft' 
has made similar comparisons in rabbits and finds, a similar situa- 
tion in early pregnancy. As the time of deliA^ery approached, the 
oxygen saturation of this blood diminished and at term AA-as quite 
loAV. Barcroft points out that in many animals the saturation of 
the blood going to the fetus is higher than that of normal venous 


blood. 

7. The total blood A-olume, according to the recent studies by 
Thomson, Hirsheimer, Gibson and EA’ans'' is increased (lig. 1, /'). 
This increase in their patients amounted to some 42%. Like the 
cardiac output, the total Idood A'olume diminished in tlie last Aveeks 
of pregnancy. Probably this fall in lilood volume is concerned in 
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the diaiigcs in henvt rate, blood pressure and cardiac output wiiicii 
occur in the last niontli of jiregnancy. 

8. Over the placenta is heard a loud murmur. When well heard 
this is a eontinuous bruit with a systolie accentuation. 



The major alterations in the eireulation of pregnant women thus 
inelude: 1, An inerease in heart rate; 2, a fall in the diastolie blood 
pressure; 3, an increase in the cardiac output out of proportion to 
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the iiicrease in oxygen consumption; 4 , an elevated venous pressure 
in pelvis and legs; 5, a relatively high oxygen content in 'tlie blood 
leaving the uterus; 6, an increase in total blood volume; 7, a loud 
bruit over the placenta. 
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Fiq. 1 D 

In such an intricate series of events as the pregnant state there 
must be many factors ivhich may influence the circulation. On the 
basis of tlie observations here reported, two such factors suggest 
themselves as of particular importance. One of these is the obstruc- 
tion olfered by the enlarging uterus to the return of blood from the 
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legs. This is demonstrable and many of its effects are known. The 
other factor to be discussed is concerned with the large blood sup- 
ply to the placenta. One is struck by the similarity of the changes 
observed in pregnant women to those known to occur in patients with 
a large arteriovenous connection orfistula. The circulation in patients 

VENOUS PRESSURE IN PREGNANCY 


MM H,0 
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Fig. 1 E 



WEEKS OF PREGNANCY DELIVERY 

Fig. 1 F 

Fia. 1. — A, Pulse rate in pregnancy; B, blood pressure in pregnancy; C, oxygen 
consumption in pregnancy; D, the cardiac output and total oxygen consumption 
during pregnancy and the puerperium (the solid columns represent the cardiac out- 
put; the barred columns, the oxygen consumption); venous pressure in pregnancy 
(solid circles, femoral vein; hollow circles, arm vein); F, blood volume in pregnancy. 
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with arteriovenous fistula has been studied by Halsted," Reid,» 
Lewis and Drury , 12 Harrison, Dock and Holman,® Holman,® Blatas^® 
Brown,® Ellis and Weiss,® 'Smith,i® Blumgart and, Ernste'ne,® La- 
place,” Burwell and Kennedy,-* and others. Such patients or ani- 
mals may exliibit the following: 1, tachycardia, 2, increased pulse 
pressure (which may be associated with peripheral signs comparable 
to those in patients with aortic regurgitation), 3, an increase in 
the cardiac output per minute, 4, a decrease in the arteriovenous 
oxygen difference, 5, an elevated pressure in the veins adjacent to 
tlie fistula, 6, a higher oxygen saturation of the blood in these veins 
than in the mixed venous blood, 7, an increase of the total blood 
volume, 8, a continuous bruit with systolic accentuation, heard in 
the region near the fistula, 9, dilatation of tlie artery leading to the 
fistula, proximal to the point of leakage. 

These phenomena, excepting the last, ha\'e been shown to be 
present in pregnant women, although not always in as striking a 
degree as thej’ may exliibit when they occur in assocation with 
arteriovenous fistula. 

During recent months Dr. Kenned}' and I have studied a young 
man with several arteriovenous fistulas in his left arm. Table 1 
offers a comparison of certain aspects of his circulation with the 
findings in normals and in pregnant women. The similarities 
between the phenomena manifested in this boy (most of which 
could be abolished by compressing the fistula) and those in pregnant 
women speak for themselves. 


TaBDK 1. — CoMPAniSON OF THE CHANGES IN THE CIRCULATION IN PREGNANCV AND 
IN Arteriovenous Fistula. 


Continuous bruit 
Average basal heart rate . 
Arteriovenous oxygen dif- 
ference 

Cardiac output per square 
meter per minute . 
O^ygeti content of venous 
blood near 6stula . 

Pressure in veins near fis- 
tulovis opening . 

Total blood volume . 


Arterial blood pressure 
(mm. Hg) .... 
Dilatation of artery prox- 
imal to leak 


Arteriovenous 

Normal. fistula. 

.■\bsent Present 

G6 to 70 per minute 82 per minute 


Pregnancy. 

Present 
90 per minute 


o5 to 70 cc. per liter 38 to 40 cc. per liter 40.5 cc. per liter 


2 to 2.4 liters 


3.2 lifers 


2.0 liters 


At level of venous 
blood 


Near level of arterial 
blood 


Between levels of arter- 
ial ami venous blood 


Normal 

Females, 4300 cc. 
Males, 5300 cc. 
310-120 


70-SO 


High 
GOOO cc. 


102/50 


High 
5300 cc. 


112/70 


-Absent 


Present 


Present 


Among the other factors which may influence the circulation dur- 
ing pregnanev, the activity of the maternal th.woid is to be consid- 
ered. The present evidence appears to indicate that th.vrotoxicosis is 
at most only a minor factor in the circulatory changes in normal 

* It is now necessarv to consider whether the structure of the 
placenta is compatible with the hypothesis that an artenovenoiKs 
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shunt occurs within it. An instructive and recent description of 
the vascular systems of the placenta is that of Spanner.'® This 
exhaustive treatise demonstrates that in the placenta arteries con- 
* nect with A'eins by way of relatively large ^'ascular spaces and 
without the interposition of eitlier arterioles or capillaries. Several 
hundred arteries with a terminal diameter averaging 0.15 mm. 
empty directly (like the nozzle of a hose) into the intervillous space. 
In the light of Ilalsted’s' work on arterial dilatation proximal to 
the arteriovenous leak it is of great interest that Spanner has 
showed that the arteries emptying into the intervillous space are 
dilated for a short distance proximal to the point of emptying. 

Blood escapes from the intervillous space, according to Spanner, 
by flowing into the marginal sinus through relatively wide openings. 
The structure of the maternal vascular system in the placenta thus 
offers a connection between arteries and veins which has both 
similarities to and differences from a simple arteriovenous shunt. 
The similarities have been pointed out. The differences in the 
main are two; 1, Between artery and vein there are interposed 
the tortuous channels of the intervillous space. 2, The venous 
blood flowing from the placenta enters a venous reservoir in which 
the pressure is already high because of the obstruction offered by 
the uterus to the venous return from legs and pelvic region. It is 
possible that these two factors may influence the manner and 
extent of the leakage of blood and pressure through the placenta, 
and therefore, the degree to which the circulation of the pregnant 
woman presents the changes characteristic of the presence of an 
arteriovenous fistula. 

Conclusion. The demonstrated phenomena of the circulation in 
pregnant women plus the evidence offered by the structure of the 
placenta lead to the following conclusions: 

The changes in the circulation during pregnancy are in the main 
to be ascribed to two mechanisms: 

1. Obstruction to venous return by the enlarged uterus. 

2. An arteriovenous leak through the placenta. 
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SERIAL BLOOD AND BONE MARROW FINDINGS OF AN EIGHT- 

MONTH PREMATURE AND ITS ROENTGEN RAY TREATED 
CHRONIC, MYELOID LEUKEMIC MOTHER. 

By Lowell A. Erf, M.D., 

DEPARTMENT OF HEMATOLOGY, INSTITUTE FOR MEDICAL RESEARCH, 

THE JEWISH HOSPITAL, 

AND 

Archie Fine, M.D., 

DEPARTMENT OF ROENTGENOLOGY, THE JEWISH HOSPITAL, CINCINNATI, OHIO. 

Leoteaha complicated by pregnancy is a comparatively rare 
.condition, as is indicated by the fact that only 30 cases have been 
reported in the literature.i'®'^'i^'‘®-i*--«-“-”-=8'32"8L38 
rarity, many interesting problems are encountered when a case of 
this sort presents itself. In this report we consider the various 
problems that arose in the care of a female patient suffering from 
chronic, myeloid leukemia, both before and after the induced 
delivery of an 8-month premature infant, also those arising from our 
opportunity to perform frequent blood and bone marrow examina- 
tions in both the mother and offspring. 


Case History. B. L., aged 33, was first seen at the tumor clinic of the 
Jewish Hospital on September 15, 1935, complaining of weakness and loss 
of weight (from 205 to 165 lbs.) during the preceding 7 months. ' For about 
5 months she had had a dragging pain in the left upper quadrant and had 
been conscious of a mass in the left hypochondrium. She bruised easily, 
and her menses, which were previously normal, had become rather painful 
and the flow quite abundant. Her appetite was good but she felt full after 
a few mouthfuls of food. Her past and family history were essentially 
negative. She had had 5 children during the past 12 years, all of whom are 
living and well. 

Physical examination revealed a pale, well-developed female who lost 
considerable weight. The lymph nodes were not palpable. The spleen 
was enormous, occupying the entire left side of the abdomen and e.Ytending 
into the pelvis and across the midline. The liver was smooth and film, 
its border extending 3 fingerbreadths below the costal margin. The urine 
was normal. Blood; the red blood cell count, 2,750,000; white blood cell 
count, 310,000, the white cells being predominantly myeloid (Table 1). 

Roentgen Examination. The bones showed no abnormalities. A gastro- 
intestmal series revealed the typical findings of enlarged spleen, vie, dis- 
placement of the stomach to the right and anteriorly, and downward dis- 
placement of the splenic flexure of the colon.® 

Course. Roentgen treatment was instituted, September 20, 1935. The 
response to irradiation was quite satisfactory and prompt. A blood trans- 
fusion of 500 cc. was given on September 30, to hasten convalescence. The 
spleen gradually^ decreased in size until it could be barely felt under the 
costal margin. In January, 1936, because of the marked discomfort asso- 
ciated with the profuse menstrual periods, it was decided that sterilization 
should be performed. The patient was given a total dose of oGO r units 
(120 kr'., 5 ma., 3 mm. Al) over the hypogastric region in a penod of 2 weeks. 
Menstruation ceased and the Roentgen ray treatment was discontinued. 
Her course was uneventful until August, 1936, when a decided rise in the 
white cell count occurred. A small dose of irradiation was administered 
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(1800 r units) which tended to control the rise. Amenorrhea was constant 
and sjmiptoms of pregnane}’’ were not noted by the patient. In December, 
1936, she returned with a rising white count, marked weakness, and feeling 
of pressure in the lower abdomen. Again Roentgen ray therapy (1800 r 
units) readily stopped the symptoms, but the diagnosis of a pregnancy was 
confirmed by a Roentgen ray examination which disclosed a 5^ to 6 months’ 
fetus. Since the fetus had been exposed to the Roentgen ray, there was a 
possibility that some permanent damage had been incurred (Harris'^), and 
it was felt that an abortion was indicated. Admission was unavoidably 
delayed until February 12, 1937 ; 6 weeks after confirmation of pregnancy. 
After medical induction failed, labor was induced surgically (rupture of the 
membranes, packing of cervix, etc.). Forty hours later, after an unevent- 
ful labor, the patient was delivered of a 5 lbs. 13 oz. premature (or immature 
if the criteria of Schultz^® are used) male infant, living’ and well. 

Complete blood counts of the mother’s, infant’s and cord blood were made 
immediately after delivery. Marrow punctures of the sternum and tibia 
of the infant were also performed at this time (Tables 1 to 5). 


Table 1. — Blood Cell Count.s or the Mother. 

(Between September, 1935, and September, 1930, the patient received 5700 r units over the spleen and vertebral 
column, reducing the peripheral white blood count from 300,000 to 30,000 per c.mm.) 
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• Day of death. 

Received 1800 r Received 2000 r Received 1200 r Received 2025 mg. 
units of Roent- units of Roent- units of RoenU hr. of radium 

gen ray between gen ray between gen ray between over spleen 7- 

12-10-30 and 2-23-37 and 2- S-IG-37 and 0- 19-37. 

12-31-36. 28-37. 20-37. 

The postpartum course of the mother was normal except for a slight 
increase in the activity of the leukemic process one week after delivery which 
was easily controlled by Roentgen treatments. Later Fowler’s solution 
was administered and this readily controlled the patient’s white blood cell 
count until 3 months after delivery. 

Mother’s Condition. At that time, the white cell count increased, the 
spleen began to enlarge, and the liver and peripheral lymph nodes began to 
enlarge for the first time. Roentgen ray therapy was again instituted 
(1200 r units over spleen and lumbar region during a 4-week interval) 
and a leukopenic phase developed. The white cell count dropped from 30 
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to oO 000 to 5 to 10,000. Transfusions were given twice a week for 5 weeks, 
and the leukocjdhemic stage -returned (75,000 white blood cells). Radium 
ovei the spleen (2025 mg. hrs.) did not affect this appreciabl}^ 

The patient died / months after delivery with t 3 ^pical acute leukocjdhemic 
inj^loblastic leukemia. The platelets were markedly reduced before death, 
■and a bone marrow puncture, 20 hours before death, revealed no megakar}^- 
cytes. The postmortem revealed the ty^pical picture of myeloblastic leu- 
kemia; a huge liver and spleen with enlargement of all lymph nodes and 
purpuric lesions throughout most of the bodj’^. The microscopic tissue 
sections revealed the usual leukemic infiltrative findings with a hj'perplastic 
myeloblastic bone marrow. 


Table 2. — Cell Counts of Maternal Bone Marrow. 
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Myelocytes, eosinophils 

7 
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1 
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0 

5 

0 

Total nucleated cells (in thous.) (per c.mm.) 

17C 

450 

341 

Megakaryocytes (per c.mm.) .... 

390 

970 

None found. 
Day of death. 

Discussion. The first question that naturallt' arises 

in cases of 


leukemia complicated by pregnancy’’ is the advisability of abortion. 
Many factors had to be considered, such as the leukemic process 
per se (whether chronic or acute, myeloid or lymphatic), tlie legal 
and extralegal implications. From the literature, it would appear 
that abortion is preferable, in the opinion of most, if the pregnancy 
is diagnosed early. If, however, it is well ad\'anced, conflicting 
opinions occur. Some believe the pregnancy should be terminated 
because the treatment necessary to control the leukemia may injure 
the fetus; or that pressure and obstructive symptoms may develoji 
in tlie mother from an enlarged liver, spleen and uterus. Others 
feel that pregnancy should go to term, since patients have been 
reported to have uneventful delivery and postpartum courses. It is 
evident from the literature that leukemia 2 ^cr is not a sole inclicu- 
tion for abortion; social and economic implications are important 
factors 

* \s to the technique of abortion during early pregnancy, Roentgen 
rays ha^•e the ad^•antage that sterilization may be produced comei- 
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dentally, which may insure against future pregnancies; this also 
avoids hemorrhages which frequently occur after surgical manipu- 
lations. During the later stages of pregnancy, medical and surgical 
induction may be necessary. If, however, pregnancy is allowed to 

Table 3. — Cobd Blood. 


2-17-37. 

Megalobhists 1 

Eiythroblasts 2 

Normoblasts 30 

Myelocytes, neutrophils . 7 

Non-segmentcd neutrophils 5 

Segmented neutrophils 3G 

Myelocytes, basophils 1 

Basophils 4 

Lymphocytes 32 

Monocytes 15 

Hemoglobin, % 98.0 
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W.B.C. (in thousands) ... 19.0 

Platelets (in thousands) 250.0 


Table 4.— Bone Marbow Findings of the Baby. 
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Table 5. — Blood Counts of Baby.* 
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continue, irradiation therapy can be given to the patient to control 
the leukemic process without injury to the fetus. The usual tech- 
niques are those of Senn^^ who was the first to irradiate the spleen and 
Teschendorf^^ who was one of the first to introduce teleroentgeno- 
therapy in cases which had become refractory to splenic treatment. 
We did not employ these techniques. Our method consists in 
irradiating the entire vertebral column because it includes much of 
the aetive myelopoietic system. The fields are right and left 
cervical, first to eighth dorsal, eighth dorsal to second lumbar, second 
lumbar to sacrum with the tube angled 20 to 25 degrees to the mid- 
line. The dosage is 200 to 300 r units (with backscattering), the 
factors being 200 kv., 25 ma., filters 0.5 mm, Cu and 1 mm. of Al, 
field size 15 to 20 by 10 cm., distance 50 cm. Treatments are given 
at intervals of 3 to 4 days. The general condition of the patient 
and the white blood cell count are the criteria used for determining 
the necessity for treatments. During pregnancy the lower fields 
are omitted so that direct irradiation of the fetus is avoided, Harris^^ 
has shown that the irradiation of the fetus may be harmful, as 1 of 
his cases (not leukemic) which had failed to abort after Roentgen 
ray exposure, but whose uterus was emptied surgical]}'-, revealed a 
fetus with cerebral cysts. In our case, the Roentgen ray treatment 
of the mother had no untoward effect on the fetus, even though she 
received approximately 600 r units over the lower abdomen. Assum- 
ing the depth dosage to be about 30 to 35% at 10 cm., the uterus 
probably did not receive more than 200 r units. 

From the foregoing, it can be seen that the prevention of preg- 
nancy by instructions in contraception should be given to leukemic 
women who are capable of becoming gravid. If the menstrual 
periods become excessive, which is a frequent complication of leu- 
kemia because of the thrombopenia, Roentgen ray castration should 
be considered. The amenorrhea produced by Roentgen ray steril- 
ization is not always permanent and pregnancy may eventuate as 
is shown in om case and in the case described by Taussig,^^ the 
products of conception being normal in both instances. 

In acute leukemia of both the myeloid and lymphatic types, an 
acute exacerbation of the leukemic process frequentlj" follows 
delivery, and death rapidly ensues. Hussy’^® reports a case (acute 
lymphatic leukemia) that died a day after Cesarean section. The 
baby in this case lived and developed normally. 

In chronic leukemia, delivery does not as a rule alter the leukemic 
process. In our case there was, however, a slight exacerbation 
which was easily controlled by Roentgen therapy. 

With the exception of the doubtful cases reported by Cameron® 
and of a transitory leukemic phase (possibly an infectious mono- 
nucleosis), described by RusselP® in no authentic case has leukemia 
been found in the offspring of leukemic mothers. However, there 
have been examples of leukemic offsprings from normal parents. 
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KKF, FINE: SERIAL BLOOD AND BONE JIARROIV 


Poljman^s and Lomelpi report the blood and postmortem findings 
of infants 20 and 30 days old respectively who died of typical 
lymphatic leukemia, but whose parents were normal. 

Bone Marrow and Blood Findings. The normal bone marrow differ- 
entials of adults naturall}'’ vary with the technique and with the 
authors.^-'' technique which we used on the mother 
was merely Ae insertion of a shortened lumbar tap needle (1| inches 
in^ length) directlj* through the outer plate of the sternum in the 
midline between the junctions of the second and third ribs. Only 
0.1 cc. of marrow fluid is withdrawn. (This eliminates dilution with 
blood.) This large drop of marrow fluid is ejected on to a slide 
and a sample is taken for a total nucleated cell count, using the 
usual white cell pipette and 2% acetic acid (the usual white cell 
diluting fluid). The total white cell count (excluding the nucleated 
red cells) by this technique is approximately 120,000 to 180,000 in 
normal adults,^® tlie total nucleated red cells being between 20,000 
and 50,000 per c.mm. The vast majority of the nucleated red cells 
are normoblasts. The normal megakar 3 'ocyte count is approximately 
150 per c.mm. 

It must be emphasized that the total figures bj^ this technique 
are onlj" approximations. The white cell differential counts (500 
cells counted) of normal sternal marrows are approximatelj' propor- 
tioned as follows: 30% neutrophilic mj^elocytes, 30% non-seg- 
mented polymorphonuclears, 30% segmented polj'^morphonuclears 
and 10% other cells (mj'eloblasts, eosinophilic myeloc\’tes, basophilic 
m^'^elocjdes, eosinophils, basophils, reticulum cells, clasmatocj’-tes, 
lymphocytes and monocytes).* 

Both the supravital, technique and the Jenner-Giemsa stain tech- 
nique were used in differentiating the blood and marrow cells in 
this report. 

The bone marrow counts in the mother shows interesting findings. 
The first marrow puncture (pre-deliverj') was done during a quies- 
cent period of the leukemic process (the peripheral blood count was 
34,000), the second puncture (post-deli verj"^) was taken during an 
■ active period of the leukemic process (the peripheral blood count 
Avas 94,000) and the third during the terminal stages of leukemic- 
process (the peripheral count was 54,400). (This patient main- 
tained a high platelet count tliroughout the entire course of tiie 
disease® until the terminal stage was reached.) As v'ould be 
expected, tlie marrow differentials shoiA-ed a gradual but distinct 
“shift to the left,” while the total marrow white cell count and 
megakaryocjde count A-aried according to the stage of the leukemic 
process and the treatment. 

The blood findings in the mother previous to delivery, during 


* This prc.sciits fewer nculroi)hiIic myclocyles .ind more polymorphonuclears flmii 
is usually repardcd ns normal. See Custer and Krumbhaar’s- table from 
calculated, about 05% neutrophilic myelocytes; 22% non-soRmcntcd and 4.o/c 
mentcd polymorphonuclears and S.5% other cells.— Editor. 
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delivery and after delivery could only be considered as variations 
due to the leukemic process, and not altered by the pregnancy. 

The normal bone marrow findings in infants are being determined 
in many clinics, using the puncture technique. Tecilazic^^ (tibial 
marrow) in Italy, Kato'" and Vogel®® (sternal marrow) in this 
country have shown that infant marrow ^’^aries but little from that 
of the adult. To obtain marrow from the tibia in our case, a 
Steinman pin bent at right angles” was inserted directly through 
the skin and subcutaneous tissue covering the upper third of the 
tibia (witliout an incision) and then rotated with pressure until the 
medullary cavity was reached. With a needle, marrow fluid was 
easily withdrawn. The sternal marrow was obtained in the manner 
as described for the mother. 

The marrow findings of the bab.y were interesting. The total 
nucleated cells of the marrow gradually increased in numbers. 
The differentials did not var^'^ much during the first 2 months and 
they corresponded quite closely to normal adult marrow findings 
except for the increased number of “hematogones.” The mega- 
karyocytes gradually increased. Comparison of the differentials of 
sternal and tibial marrow revealed little difference except for the 
degree of hj'perplasia. After the peripheral blood elements reached 
the usual normal level, and this occurred during the fifth month, the 
marrow became less' acti^'e as is shown by the lower marrow total 
cell count and the less active myelopoiesis and erythropoiesis. 

This is one of the verj' few cases in which the marrow has been 
repeatedly examined from birth. It would appear that this new- 
born marrow approximates the adult marrow quite closely; the 
exception being the gradually increasing numbers of “hematogones,” 
which are small cells usually having a dense nucleus surrounded by 
an almost imperceptible rim of cytoplasm.” These have been called 
discarded normoblastic nuclei, micromyeloblasts, precursors of the 
erythroblast and so forth. They are probably lymphatic cells, ^ since 
they are found in increased numbers in the marrows of cases of 
lymphatic leukemia, follicular lymphoblastoma, and infectious mon- 
onucleosis, and in smears of normal lymph nodes. However, “hem- 
atogones” are increased in the marrows of patients having untreated 
pernicious anemia and aregenerative anemia. As there were verj' 
few fat cells in the marroAV at any time, they were not included in 
the differentials. Mitotic figures were no more numerous than in 
normal adult marrows. It was expected that distinct marrow 
changes either in the normoblast or erythroblast groups would be 
seen during the usual peripheral hemoglobin drop— the so-called 
“physiological anemia” period. However, no definite correlation 
between the marrow and the blood findings could be discovered, 
although there is some evidence that when the peripheral hemoglobin 
fell, an increase in normoblasts occurred in the marrow, while later 
when the hemoglobin rose, the normoblasts decrease in numbers. 
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The cord blood was interesting in comparison to the baby’s 
peripheral blood findings. The baby’s initial peripheral blood count' 
was taken from the heel approximately 45 minutes after the cord 
blood. 


The baby’s initial peripheral blood findings were different from the 
“norms” established for premature and newborns.i®-2.23,4o (Nor- 
mal newborns have about 6,000,000 red blood cells and 20,000 white 
blood cells during the first week of life.) Neither did these findings 
compare closely with the cord blood which was taken 45 minutes 
before. The cord blood contained more white cells, and many more 
normoblasts than the peripheral blood of the baby. However, 
dramatic peripheral blood changes occurring within very short 
periods of time under duress are reported in the literature.®’®®’^* 
Although the baby had a lower peripheral white count than is found 
in normal babies, the marrow responded well when necessity de- 
, manded. The infant developed a cold associated with fever during 
the tliird week of its life and a leukocytosis of 18,000, with a cor- 
responding polynucleosis occurred. The usual normal lymphocy- 
tosis was not established until after convalescence from this cold. 
This baby’s red cells did not vary much in numbers during the first 
month, and in the second month there was the usual gradual fall 
in hemoglobin and red cell count, while the marrow normoblast 
coifnt increased. Perric pyrophosphate (25 mg. of elemental iron*®) 
was started daily at the end of the second month but no marked 
change in tlie peripheral blood nor in the marrow findings occmred 
in the month following this increased iron administration, but dur- 
ing the next month the hemoglobin rose rapidly to normal. The 
platelets have remained quite stable and at a normal level during 
the first 5 months. 

In no case in the literature, where examination of the placenta 
has been made, were abnormal placental findings noted. Histo- 
logic examination of the placenta in this case revealed no leukemic 
changes. 

Summary. 1. The history of a chronic myeloid leukemic patient 
ti-eated by Roentgen ray, who later became pregnant, is^ reported. 
The pregnancy apparently had no influence on tlie leukemic process. 

2. The offspring at delivery was apparently normal, and for 
7 months has had a normal weight gain. 

3. Repeated blood and marrow findings in the mother and off- 


spring are presented. 


We ivish to acknowledge our appreciation of the cooperation of Dr. K Friedman 
wlio delivered the patient and of Dr. Samuel Brown (Director of the Department 
of Roentgenologj’) for hi.s constant interest. 
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MACROCYTIC ANEMIA IN CANCER OP THE STOMACH, 
APPARENTLY DUE TO LACK OF INTRINSIC FACTOR. 

By S. Milton Goldhamer, M.D., 

ASSISTANT PKOFESSOR OF INTERNAD MEDICINE, UNIVERSITY OF MICHIGAN, 

ANN ARBOR, MICH. 

(From the Thomas Henry Simpson Memorial Institute for Medical Research, 
University of Michigan.) 

The etiology of the various types of anemia associated with cancer 
of the stomach has been discussed by many investigators. If 
there is a disturbance of iron metabolism (failure of absorption or 
chronic hemorrhage), microcytic anemia results. This type has 
been attributed also to a toxic effect on the bone marrow or to hemo- 
lysis. Occasionally a macrocytic anemia has been associated with 
cancer of the stomach and ascribed to metastasis to the bone 
marrow, or to a coincidental association of pernicious anemia and 
cancer. The following case report and experiment illustrate another 
possible mechanism for the production of the macrocytic anemia in 
association with a neoplasm of this type. 

Case 1.— Mr. J. G. K., white, farmer, aged 63, was admitted to this 
institute on January 30, 1934, with chief complaints of fatigability (4 
months), weakness, dyspnea on slightest exertion and palpitation (present 
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defect in gastric secretion in pernicious anemia was quantitative 
rather than qualitative. The intrinsic factor was present in the 
gastric juice but in reduced amounts, and the peripheral red blood 
cell count Avas proportional to the decreased gastric juice Amlume. 

In the experiment just described, it appears that the intrinsic- 
factor is absent, supposedl}’’ as a result of the invasion of the gastric 
mucosa by the widespread carcinoma. Since the intrinsic factor is 
a necessary substance for normal hematopoiesis, when it is absent 
as in this case, a macrocytic anemia similar to that noted in pernic- 
ious anemia will develop. With these facts at hand, one must specu- 
late as to Avhj^ this patient was able to produce aii}^ mature red 
blood cells. It had been previously demonstrated that the normal 
liver contains a hematopoietic substance which is not an integral 
part of the hepatic parenchyma, but stored there and released to the 
body as needed.’ Following gastrectomy in humans, the macro- 
cytic anemia which may result, does not appear for at least 2 years. 
It is suggested therefore, that the body has stored a sufficient 
amount of er 3 '^throgenic material to maintain a normal red cell 
production for at least this period. Goodman, Geiger and Claiborn® 
showed that subsequent to the removal of the stomachs of pigs, 
the hematopoietic-producing substance of the liver was gradually 
diminished. 

In the individual with gastric carcinoma, a hematopoietic “gas- 
trectomy” has been produced bj'^ the malignancy. The normal 
stomach functions have been destroyed by the cancer with a failure 
of secretion of the intrinsic factor. Consequently, the normal rate 
of red cell formation will continue until the storage of the hemato- 
poietic substance in the liver is depleted; then, with the failure to 
supply an adequate amount of this material for erythrogenesis, the 
production of the mature red cells will fall gradually. 

The possibility of the association of gastric carcinoma and per- 
nicious anemia cannot be denied in this case, although there is 
suggestive evidence Avhich indicates that this relationship did not 
exist. For example, in pernicious anemia, the “intrinsic” factor 
may be present in reduced amounts in the gastric contents, whereas 
in this instance it was completely absent, probablj'- as a result of 
gastric dysfunction caused by the malignancy. Clinicalljs the 
patient had no findings suggestive of pernicious anemia, other than 
the macrocytic anemia. There was no positive evidence of central 
nervous system degeneration which has been observed in 90% of 
the cases of Addison-Biermer type of anemia and glossitis was 
absent. 

Summary. A macrocytic anemia maj'^ be produced b,y several 
combinations of factors. It is generally accepted that the inter- 
action of an extrinsic factor in food and an intrinsic factor produces 
a substance necessary for the normal development of red blood 
cells. The product formed is presumablj" absorbed from the intes- 
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tine, stored in the liver and released to the body tissues for utiliza- 
tion as needed. If there is a disturbance of any of the factors ■which 
are involved in this mechanism, a macrocji;ic anemia will result. 
In this case of carcinoma of the stomach, the macrocytic anemia 
responded to anti-anemia therapy, and his gastric juice did not 
contain the intrinsic factor. Other than the anemia, he had no 
clinical findings supporting a diagnosis of pernicious anemia. It 
seems, therefore, that his macrocytic anemia resulted from the 
failure of the cancerous stomach tissue to produce the necessary 
intrinsic factor, or from the destruction of the latter by the malignant 
tissue pr its toxin. 

Conclusions. 1 . A case of cancer of the stomach with an associated 
macrocjdic anemia is described. 

2. The anemia responded readily to desiccated stomach therapy. 

3. The gastric contents obtained from the cancerous stomach 
did not contain the intrinsic factor. 

4. The macrocytic anemia associated with cancer of the stomach 
may result from the failure of the “intrinsic” factor to be produced 
by the malignant tissue. 
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THE CHARACTER OF THE LEUKOCYTIC RESPONSE TO 
TUBERCULIN IN SENSITIZED CALVES. 

By Joseph Stasney, M.D., 

FELLOW IN PATHOLOGY, THE MAYO FOUNDATION, 

AND 

William H. Feldalan, jM.S., 

DIVISION or EXPEniJlENTAD MEDICINE, THE MAYO FOUNDATION. HOCIIESTEB. MI.VN. 

In a previous experiment^ we attempted to obtain experimentally 
in rabbits a ieukoGj-tic response comparable to tlie so-called leii- 
kemoid reaction occasionally associated with tuberculosis in human 
beings. In rabbits infected with tubercle bacilli we observed that 
following the injection of tuberculin there occurred a striking eleva- 
tion of the leukocA-te count with a marked shift to left of the cells 
of the granulocAlic series. The changes in the peripheral blood 
and in tlie bone marrow after tuberculin was injected rcseinblef 
the condition in human beings which Ivruinbhaar has designated 
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as “leiikemoid.” Since the rabbit is recognized as being extremely 
. responsive to most of the hematopoietic stimuli it seemed desirable 
to ascertain if similar reactions could be induced in animals other 
than the rabbit. As part of another experiment there were avail- 
able a number of tuberculous bovine animals, and these were 
utilized to determine if the so-called leukemoid response would 
oecur following the injeetion of tuberculin. 

Methods. The animals consisted of 8 apparently healthy calves which 
were approximately 3 months of age. These animals had been tested 
previously with the intradermic tuberculin test;* and none of the animals 
reacted positively. The animals were di\dded into four groups of 2 each 
and each group was placed in a separate pen. An adequate ration con- 
sisting of alfalfa hay, ground grain, skim milk, potassium iodide, and cod- 
liver oil was supplied. Six of the animals received subcutaneously 2 cc. 
of a saline suspension of a virulent strain of bovine tubercle bacilli. For 
.control purposes 2 of the animals were not injected with tubercle bacilli. 

The blood was examined on 3 successive days prior to receiving the 
tubercle bacilli and once every week for 8 weeks after injection. After the 
last of the weekly blood examinations, each of the calves was injected 
intracutaneously in each caudal fold with 0,2 cc, of standard intradermic 
tuberculin (equivalent to 0.05 gm. of Old Tuberculin). After the intra- 
cutaneous injection of tuberculin the blood was examined on each of the 
next 3 days. The blood examinations were then discontinued for 5 days 
and resumed on the sixth day. 

On the seventh day following the intracutaneous injection of tuberculin 
and approximately 9 weeks after the animals had been infected with tubercle 
bacilli, each of the calves was injected subcutaneously with a solution of 
tuberculin equivalent to 2 gm. of Old Tuberculin. In addition to the 
observations on the blood, the thermic reaction to the tuberculin was also 
recorded. The first postinjection temperature was taken 6 hours after 
the tuberculin was given and temperature readings were continued at 
intervals of 2 hours for 22 hours. The temperature readings were then 
discontinued for 10 hours after which 4 more temperatures were taken at 
intervals of from 4 to 14 hours (Fig. 1). 

After the completion of the experiment the animals were killed 
and ’submitted to postmortem examination. Marked and in some 
instances extensive lesions of tuberculosis were present in each of 
the 6 animals which had been injected with tubercle bacilli. The 
area of inoculation showed caseocalcareous lesions with involvement 
of the regional lymph nodes, the subscapular and axillary nodes 
being most often affected. Slight or early lesions of tuberculosis 
were demonstrated in the lungs of only 2 of the animals although 
the bronchial and mediastinal lymph nodes were involved in 4. 
In .3 instances lesions of tuberculosis were present in the spleen 
but in only 1 instance were lesions found in the liver. No lesions 
of tuberculosis were found in the control or non-infected calves. 

Quantitative and qualitative studies of the leukocjdes obtained 
from the peripheral blood were made. To detect anemia, parallel 
readings on red cell counts and hemoglobin estimations were made. 

* The tuberculin used was kindly furnished by the Bureau of Animal Industry 
of the U. S. Department of Agriculture. 
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llie blood specimens were obtained from a freely flowing marginal 
ear ^’ein and standard pipets were used for the diiution of the blood 
The amount of hemoglobin in grams per 100 cc. of blood was deter- 
mined bj' the use of tlie photoelectric hemoglobinometer described 
by Sanford and Sheard.® The blood smears were stained according 
to the May-Griinwald-Giemsa method. For differential counts, 
200 cells were counted routinely and the absolute number of the 
difterent A'arieties per cubic millimeter of blood was calculated. 

Changes in the Peripheral Blood, The blood picture before the 
infection and prior to the injection of tuberculin was noted mainly 
for the purpose of establishing a base line for the detection of 
qualitative and quantitative changes that might occur after tuber- 
culin was administered. 



Fig. 1. — Thermic reactions following subcutaneous injection of tuberculin into tuber- 
culous calves; each calf received tuberculin equivalent to 2 gm. of Old Tuberculin. 


Changes Before Infcciion. Our data concerning the normal values 
for erythrocytes, hemoglobin and leukocytes were essentially in 
agreement with the data given for cattle by Ivohanawa^ and by 
Wirth.9 The average value for erythrocytes before tubtTcle bacilli 
were injected, for the 8 animals was between 5 and 7 millions. 
]Miller= found the ervthrocvte values for presuinabh' normal animals 
of comparable age to be 6,080,000 to 8,648.000 per c.mm. of blood. 
The average value for hemoglobin in 100 cc. of blood in our animals 
was 11.45 gm., while Schmidt’ gives the mean value between 9 to 
13 6 gm The normal leukocyte count for cah-c.s is according to 
^Yirth between 12,000 and 15,000 per c.mm_. and according to 
:\Iiller the mean value is 11,332; the S animals m onr senes showed 
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an average of 3 successive da.ys of 10,024, According to Wirth, the 
majority of the white cells are lymphocytes, and the average differ- 
ential count is as follows: lymphocytes, 50%; neutrophils, 30%; 
eosinophils, 6%; basophils, 0.1%; monocytes, 5%. Hofferber^ 
stated that even in healthy animals the neutrophils varied from 3 
to 65%. 

Changes After Infection. During the progress of the disease the 
blood picture of the tuberculous animals varied considerably 



Fig. 2. — The total number of leukocytes and the absolute number of monocytes, 
granulocytes, lymphocytes and immature myeloid cells in thousands per c.mm. of 
blood. 


(Fig, 2). There was a considerable fluctuation of the leukocyte 
count and an absolute increase in lymphocj^tes. There was also a 
slight increase in the number of monocytes. Occasionally, the 
pre.sence of metamyelocytes was also noted. Hofferber stated that 
the presence of tuberculosis in cattle is indicated b}'^ the occurrence 
of a distinct anemia due to a decrease in the number of erythroc 3 'tes 
with a reduction of the hemoglobin content. We also observed 
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some reduction in the value of hemoglobin which was associated 
with a decrease in the erythrocjde count. The average value for 
hemoglobin for the 6 animals at the beginning of the experiment 
was 11.45 gm. per 100 cc. of blood and the average value for the 
6 animals 8 weeks after the infection was introduced was 8.93 gm. 
Similarly, the red cell count dropped from an average for the 6 calves 
of 5,600,000 per c.mm. of blood when the experiment began to an 
average value for the tuberculous animals of 4,800,000 at the end 
of the eighth week. In the 2 control calves no quantitative changes 
were noted in the hemoglobin values and the red cell counts. 

Changes After First or Intracutaneous Injection of Tuherculin. 
After the first or intracutaneous injection of tuberculin there 
occurred within 24 to 72 hours an increase in the total number of 
leukocjdes which was accounted for largely by an excessive number 
of neutrophils (Fig. 2). At the same time the lymphocytes showed 
a definite tendency to diminish in number. The white cell count 
in the 2 control animals also showed some fluctuations during the 
flrst 3 days after the injection of tuberculin but the disproportional 
increase of the myeloid cells seen in the sensitized calves did not 
occur (Fig. 2). 

Changes After Second Injection of Tuherculin. Twenty-four to 
48 hours after the second injection of tuberculin the total leukocyte 
count of the sensitized calves showed a moderate rise which was 


characterized by a definite stimulation of the cells of the myeloid 
series. The increase in the leukocyte counts represented an abso- 
lute increase in the number of neutroph^ with a marked shift to 
the left. Promyelocytes, myeloc 3 i:es'^lp^ metamyelocytes were 
readily demonstrable. All 3 varieties of tlie poljTnorphonuclear 
cells, the neutrophilic, the eosinophilic and the basophilic, were 
increased. The number of monocjdes also showed an increase but 
as compared to tlie rise in the number of polymorphonuclear cells 
the increase was not so striking. The Ijunphocytes showed a 
definite tendency to diminish in number following the injection of 
tuberculin. Abnormal cells which resembled Tiirck cells and plasma 
cells, were also noted frequently. Studies of the blood of the 2 


control animals failed to show comparable changes. ■ 

The morphologic cliaracteristics of the leukoc;si;es of the calves 
may be described briefl}^ as follows: The indi\adual cells of the entire 
myeloid series in cattle are normally of considerable size. The 
earliest forms of the myeloid series, such as myeloblasts and leiiko- 
blasts, were not seen. The promyeloc.tyes were characterized by a 
blue cytoplasm and a pinkish perinuclear zone, showing signs of 
acidophilic metamorphosis. The chromatin e.xhibited certain de- 
crees of condensation but .still retained a delicate structure, iiie 
mvelocvtes had a definitely pink CA-toplasm containing indistinctly 
staining large true neutrophilic granules. The round, ova or 
slightly indented nucleus of these cells contained well-defined chro- 


/ 
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matin and paracliromatin, which gave a somewhat coarse appear- 
ance to the pattern of the nucleus. The metamyelocytes had 
definitely indented nuclei. The chromatin of the metamyelocytes 
was condensed and was similar in pattern to that of a mature 
granulocyte. There were numerous transitional forms from the 
metamyeloc 5 d;e to the mature form of granulocyte. The mature 
neutrophils were similar morphologically to those of human beings, 
but differed from the latter in having very faintly stained, indistinct 
granules and being considerably larger in size. The eosinophils had 
a two- or a three-lobed nucleus and numerous large granules were 
present in the rather abundant cytoplasm which had a strong affinity 
for the acid stain. The eosinophilic myelocytes and metamyelo- 
cytes were similar to those of human beings. The basophils had a 
two-lobed nucleus and the cytoplasm was studded with a large 
number of distinct deeply staining granules. 

The lymphocytes varied in size and shape. The nuclei were 
round and contained coarsely condensed chromatin masses. The 
cytoplasm consisted of a narrow rim of variable width which stained 
blue and had a ground-glass appearance. It contained a few coarse 
azure granules. Occasionally, because of a deep blue color of the 
cytoplasm and a markedly coarse pattern of the chromatin, some of 
the lymphoc 5 d:es resembled plasma cells. There also occurred cells 
with deeply staining c.>d:oplasm in which the nuclear structure 
revealed a fine distribution of chromatin. These cells resembled 
the so-called irritation cells of Tiirck. The monocytes were char- 
acterized by a light blup, foamy c 3 doplasm containing fine azure 
granules. The nuclei o^the monocytes were deeplj’’ indented or 
slightly convoluted and had a fine nuclear pattern. 

Comment. We have found but few reports in the literature of 
studies of the changes in the blood that occur following the admin- 
istration of tuberculin to tuberculous animals. Scholz,® in 1912, 
observed the hematologic changes in tuberculous calves, rabbits 
and guinea-pigs following the injection of old tuberculin and he 
noted an increase in the number of leukocytes and a decrease in 
the number of erythrocj'-tes. Wirth also referred to the observa- 
tions of several authors who found that the injection of tuberculin 
into tuberculous animals provoked an increase in the number of 
leukoc 3 d;es while very large doses of tuberculin resulted in leuko- 
penia. Recently, Hofferber studied the blood of tuberculous cattle, 
but he did not include the reaction to tuberculin in his investiption. 

In our work' we have found that the injection of tuberculin into 
sensitized rabbits institutes a striking rise in the total leukocyte 
count. These changes represent an overstimulation of myeloid 
tissue. In the present study, while the total leukocyte count did 
not exhibit the striking rise noted in sensitized rabbits, the qualita- 
tive hematologic changes were essentially comparable. Following 
the injection of tuberculin into sensitized calves there occurred an 
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absolute and re]ati\-e increase of neutropliils with a definite shift to 
the left which was reversible. The h'mphocytes had a tendency- to 
diminish during the period of the reaction to tuberculin while during 
the de^'elopment of the tuberculous infection the lymphocytes 
definitely outnumbered the myeloid cells. It was also noted that 
the administration of larger doses of tuberculin was followed by the 
appearance of immature cells markedly in excess of the number 
that occurred following the first injection of tuberculin. 

The failure of tuberculin to provoke in the sensitized cah'es an 
increase in the total number of leukocytes of such spectacular 
proportion as we had observed previously in rabbits could not have 
been due to an inadequate sensitivitj- to tuberculin. That a marked 
state of sensitivity was present is evident from the profound systemic 
disturbance that followed the injection of tuberculin and from the 
marked increase in the temperatures that were recorded for the 
respective animals. The explanation for the failure of the leuko- 
cyte to occur in large numbers in the calves must be sought in the 
hemopoietic propensities of the myeloid tissues. Evidently the 
bone marrow of most cattle is incapable of a sudden, excessively 
large production of neutrophils, while the converse is true in the 
rabbit. Yamamoto^® has shown that the bone marrow of rabbits 
under normal conditions is usually in a vigorous state of granulocytic 
activity. These immature cells are predominantly premyelocytic 
in character. Such an excess of immature cells, although normal 
for the rabbit, if found in other species would be strongly suggesti^'e 
of a severe reaction to an infection or a leukemia of the myeloid 
t;s"pe. The marrow of the sensitized bo^'ine animal does, howe\'er, 
respond qualitativelj'^ to the stimulus of tuberculin and is capable 
of producing and releasing into the peripheral circulation many 
different varieties of immature myeloid cells. Although, in the 
bovine animal such early myeloid cells as leukoblasts and promyelo- 
cytes were relatively infrequent, their occurrence together with the 
regular appearance of myelocj’tes and metamyelocytes constitutes 
definite evidence of the same trend toward granulocytic stimulation 
as was true in the rabbits. In other words, the differences in the 
myeloid reactions of the two species of animals is essentially one 


of degree. 

Conclusions. "We feel, therefore, that the present observations 
justify the following conclusions: 1, tuberculin administered to 
sensitized calves provokes a leukoc\i;ic reaction comparable quali- 
tatively to that which has been described previously in sensitized 
rabbits, and 2, the character of the "leukemoid” reaction resembles 
the condition in human beings which Krumbhaar^ designated by 
this term. 
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In 1932, Gordon®" reported that the tissues of Hodgkin’s disease 
contain an apparently specific pathogenic agent. He had found 
that the injection of lymph node suspensions into the brains of 
rabbits induces a paralysis similar to that seen in the encephalitis 
caused by herpes or vaccinia virus. Subsequent investigation of 
this phenomenon lias led to considerable controversy regarding 
both its nature and its significance. 

Numerous studies have been made of the use of the Gordon test 
as a practical diagnostic procedure^''’'®®’""’® It has been shown to 
be positive in about 75% of all cases of Hodgkin’s disease and almost 
invariably negative in other lymph node malignancy.® A' few false 
positives have been noted, however,* •®'® and final judgment of the 
test has therefore awaited the determination of the character of 
the pathogenic agent involved. Thus there seems at present neither 
unanimit;)^ of opinion nor a theory entirely consistent with the facts. 

Gordon’s early belief that he was dealing with a filterable virus 
has not received support from recent studies.*;®'*® That the pathp- , 
genic agent is ultramicroscopic in size and that the disease which 
it produces in animals bears certain marks of an infectious process 
cannot be disputed. On the other hand, its cultivation in viiro 
and its serial transmission from animal to animal have not been 
accomplished.*'*® Moreover, animals that recover from an initial 
attack of paralysis are none the less susceptible to a second injec- 

* Read in part before the American Society for Clinical Investigation, Mai' 3, 19.37. 
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tion of pathogenic substance;' whereas most virus infections 
confer a permanent immunity after recovery. 

Another hj^pothesis was suggested by the work of Friedemann 
and Elkeles,® who showed that a paralysis indistinguishable from 
Gordon s may be produced with extracts of normal human bone 
rnarrow or leukocytes. The pathogenic agent present in these 
tissues might therefore be identical with that found in Hodgkin’s 
disease, both being derived from the white blood cells.- The 
similarity of the biologic properties of the agents derived from these 
various sources has led to the complete acceptance of this idea by 
2 recent investigators.® On the other hand, it is puzzling to find 
the pathogenic substance lacking from so many tissues containing 
large numbers of leukoc^’tes. Thus, it is absent from some speci- 
mens of bone marrow and of pus.®'" Moreover, evidence has not 
yet been brought forth to indicate that the lymph nodes of Hodgkin’s 
disease which give a negative Gordon test differ in cellular structure 
or in their content of leukocytes from those which give a positive 
test.'-"“ 

An explanation for this discrepancy lies in the possibility that a 
particular tj^je of white blood cell, rather than all types collectively, 
might be the determining factor. Observations made during the 
past year, and now to be reported in this paper, support this con- 
ception and indicate further that the responsible cell is, specificall}’’, 
the eosinophil. 

The evidence for a relation between eosinophil and pathogenic 
agent as they occur in the tissues of Hodgkin’s disease is first 
considered. 


Method. In the performance of the Gordon test the technique originalb’’ 
prescribed®® has been followed. The Ijunph node to be examined is minced 
in a mortar and suspended in 9 parts of beef infusion broth. The prepara- 
tion is now transferred to the refrigerator where it remains for a week or 
more. This preliminary period of storage is essential because autolysis is 
apparently concerned in the production of pathogenic substance.®' After 
maceration has been allowed to take place for 1 to 2 weeks, injections are 
made into the occipital lobe of the brains of rabbits of guinea pigs. In 
positive cases the animals develop ataxia and paralysis after an incubation 
period of 2 to 14 days. \ . • j 

During the past j'ear material from all lymph nodes coming under 
observation has been subjected to the Gordon test according to this method. 
It is important to point out that each preparation has been tested not onl}’ 
after the customary" 1 to 2 weeks of refrigeration but again several months 
later. 


Kesults Eleven Ivmph nodes shownng the histologic changes of 
Hodgkin’s disease haVe been tested (Table 1). The result has been 
judged positive onlv when at least' 2 animals have developed tlie 
U-pical paralysis, negative only if all of 2 or more animals haw 
remained normal after injection. In 5 instances the test was posi- 
tive, in 6 it was negative. In 3 of the former the test performed 
at 2 weeks was negative, but the later test was positive (Nos. 340, 
*368, 373 B, Table 1). Thus altliough the minimum period of storage 
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necessary to the fullest yield of pathogenic substance cannot be 
estimated with accuracy, it would appear to be longer than the 
2 weeks heretofore in general use. 

Early in the present investigation it had been impossible to 
correlate any feature of the histologic structure of the involved 
lymph nodes with the presence of the pathogenic substance; but 

Table 1.— Results of Test in Hodgkin’s Disease. 

Result of initinl test Result of second test performed 


No. after storage of after length of storage 

10 to 14 days. indicated. 

340 0 + 3 mos. 

347 0 0 3 “ 

353 + 

358 0 0 7 “ 

368 0 + 5 “ 

371 0 0 4 “ 

373 A 0 0 5 “ 

373 B 0 + 5 “ 

375 0 0 5 “ 

370 + + 4 “ 

377 0 0 3 “ 

.385 0 0 2 “ 


when 3 late positive results appeared reexamination of the patho- 
logic sections was undertaken. It was then found that when the 
Gordon test had been positive eosinophils were invariably present, 
and that in each case their number roughly paralleled the rapidity 
of development of pathogenic agent. Thus, the 2 lymph nodes 
which gave a positive result at 10 days contained many more eosino- 
phils than did the 3 late positive cases. On the other hand, when 
the Gordon test was negative eosinophils were remarkablj^ rare or 
absent. 

One case of particular interest was that of a boy from whom a 
piece of spleen and a cervical lymph node were removed at post- 
mortem examination. Suspensions were prepared from each speci- 
men for the Gordon test (Nos. 373 A and B, Table 1). After 
5 months the lymph node gave a positive result while the spleen 
remained negative. Histologically, both tissues showed extensive 
replacement by typical Hodgkin’s granuloma, but the lymph node 
contained a moderate number of eosinophils and the spleen almost 
none. 

In the control series of 12 cases (Table 2), the Gordon test was 
negative throughout and eosinophils were not found in any of the 
corresponding sections. It would appear, therefore, that the eosino- 
phil itself might well be responsible for the Gordon phenomenon.’*' 

In order to test the significance of this correlation, experiments 
were carried out in a comparable manner with suspensions of normal 
leukocytes. 

By differential centrifugalization the leukocytic cream was sepa- 

* A study of the Gordon phenomenon in a variety of non-Hodgkin’s cases of 
eosinophilia is obviously indicated but we have not been able to undertake this at 
the present time. 
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lated from the oxalated wliole venous blood of normal and variously 
diseased individuals, some of whom had a high degree of eosinophilia. 
^ifrereutial white blood cell counts were made on smears taken 
directly from the leukocytic cream, which was then suspended in 
cc. of beef infusion broth. It was now possible to determine the 
number of each type of leukocyte per c.mm. The preparations 


No. 

Table 2. — Gordon Test in Control Lymph Nodes. 

. Duration of storage 

Diagnosis. to last testing. 

Result. 

34S 

Branch, cyst 

16 days ' 

0 

349 

Carcinoma 

10 wks. 

0 

350 . 

Sarcoma 

10 days 

0 

352 , 

Tuberculosis 

15 “ 

0 

355 . 

Chronic inflammation 

10 wks. 

0 

357 . 

Lymphocytoma 

5 “ 

0 

359 . 

Sarcoid 

2 mos. 

0 

362 . 

Chronic inflammation 

S “ 

0 

364 . 

Lymphatic leukemia 

13 days 

0 

365 

Lymphatic leukemia 

3 wks. 

0 

370 . 

Carcinoma 

3 “ ■ 

0 

372 . 

. ' . . . . Sarcoma 

18 days 

0 


were heated to 56° C. for 1 to 1| hours in order to insure sterility. 
It has been shown that a temperature of 56° C. for 24 hours will 
not injure the pathogenic agent.'^ Supernatant fluid from each 
suspension (0.2 cc.) was then injected into the occipital lobe of a 
guinea pig (Table 3). Any suspension containing 2000 eosinophils 
per c.mm. or more produced a paralysis indistinguishable from that 


Table 3. — Gordon Test op Leukocvtic Cream. 


No, 

Diagnosis. 

Total white blood 
cells of suspension 
per c.mm. ' 

Polymorphonuclear 

neutrophils. 

— 

Lymphocytes, 

Monocytes. 

JD ' 

Ic 1 

c. 

o 

.s 

« i 

1 

Normal 

17,900 

6,802 

9,129 

1909 

" 1 

2 

Carcinoma 

45,000 

38,872 

4,972 

900 

" 1 

3 

Normal 

22,500 

14,850 

5,025 

1800 

225 1 

4 

Normal 

14,000 

7,560 

5,180 

980 

280 1 

5 

Pneumonia 

31,600 

24,964 

4.108 

1896 

310 ' 

6 

Normal 

12,000 

7.0S0 

3,600 

720 


7 

Heart disease 

28,600 

23.452 

3,146 

1430 

5/2 

8 

Normal 

17,000 

8,500 

7,310 

510 

GSO ^ 

9 


32,750 

18,312. 

10,791 

2610 

981 ! 

10 

Pulmonary tbc. 

12,300 

7,257 

2,214 1 

738 

2,091 ; 

11 

Hheumatic fever 

26,300 ' 

13,000 

10,257 ' 

78y 

2,104 I 

12 

Trichiniasis 

23,000 . 

10,810 

8.280 1 

920 1 

2,990 ! 



29,250 

20,400 

4.3S0 ! 

292 i 

3,790 

14 


29,500 

17.405J 

5,900' 

295 

5,UU0 1 

15 

Trichiniasis { 

45,000 

17,550 1 

15,300 1 

900 I 

10,800 


0 

0 

0 

0 

0 

2-10 

0 

0 

0 

0 

0 

0 

0 

0 

0 . 


Nck- 

Ncr- 

Ncg. 

Nefi. 

Ncr. 

Nep. 

Nep. 

Nep. 

Nep. 

+ 

+ 

+ 


i 

* + 
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seen in the positi^'e Gordon test, while the numbers of any otiier 
type of white blood cell appeared to exert no such influence. 

From Table 3 it appears that the critical number of eosinophils 
lies between 1000 and 2000 per c.mm. of suspension. It may be 
assumed that about the same number is necessary to the potency 
of lymph node preparations. A first approximation to the minimum 
number of eosinophils which should therefore be present in an 
average oil-immersion field of the microscopic sections from such a 
lymph node may be calculated as follows: 

(1500 ±500) X urea of oil field X thickness of section 

Eo = 

Titer of suspension (expressed as fraction) 

With the microscope used in the present work this becomes 

(1500 ±500) X 0.017 mm2 X O.OOG mm. 

Eo = = 1.5 ±0.5 

1/10 

Actual eosinophil counts were made on the sections from all cases 
of Hodgkin’s disease. The mean number of these cells per oil field 
was found to be less than 1 in each case in which the Gordon test 
had been negative, 1.5 to 3 in each case in which the test had been 
positive only after several months, and from 10 to 20 in those cases 
which had given a positive result at 2 weeks. These findings are 
evidence for the validity of the above formula. 

Comment. . The data which have been presented show that devel- 
opment of pathogenic substance in the lymph nodes of Hodgkin’s 
disease or in normal myeloid tissue takes place only in the presence 
of a certain critical number of eosinophils and appears to be inde- 
pendent of all other types of leukocytes. If this is confirmed by 
future investigation the origin as well as the identity of the agents 
of Gordon and Friedemann would seem to be clearly established. 

It follows that the Gordon test is of little value as a practical 
diagnostic measure since it might be positive in any condition in 
which the tissues are infiltrated by eosinophils. Thus it has been 
shown to be positive in a lymph node involved by metastatic car- 
cinoma with eosinophilia.® 

The suggestion has been made that if the agent found in Hodgkin’s 
disease were proved to be identical with that found in bone-marrow, 
support would be lent to Medlar’s hypothesis that Hodgkin’s 
disease is a megakaryocytoma, or bone-marrow tumor. Since the 
agent is not specific to the marrow but to a cell found in numerous 
other organs and tissues such support disappears. 

The exact nature of the pathogenic agent remains unknown. It 
appears to develop from the tissues of primates only^” and it is 
therefore similar to, and possibly identical with, the Charcot-Leyden 
crystal, which has long been looked upon as a derivative of the 
primate eosinophil. 
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In conclusion, it would appear that the human eosinophil is dis- 
tinguished^ among leukocytes in giving origin to the peculiar sub- 
stance which was first demonstrated by Gordon in the lesions of 
Hodgkin s disease. It is to be hoped that future studies of this 
substance may throw light upon the functions of the eosinophil itself. 

Summary. 1. In a series of 11 cases of Hodgkin’s disease the 
Gordon test has been positive only when eosinophils could be found 
in. the corresponding microscopic sections. The number of these 
cells was found to parallel the rapidity of development of the patho- 
genic substance upon which the positive test-depends. 

2. The pathogenic agent described by Friedemann and Elkeles in 
rnyeloid tissues has been shovm to be present only in those suspen- 
sions of leukocytic cream that contain more than a certain number 
of eosinophils. 

3. Gordon’s agent and Friedemann’s agent would botli therefore 
appear to be derived from the eosinophil and consequently are 
probably identical. 

4. The Gordon test is positive in Hodgkin’s disease only by virtue 
of the presence of eosinophils in the lesions of this disorder, 
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A STUDY OF TUBERCULOUS SPLENOMEGALY AND 
SPLENOGENIC CONTROLLING OF THE CELL 
EMISSION FROM THE BONE MARROW. 

By j. Engelbreth-Holm, M.D.,* 

(From the Institute for Pathology, Komraunehospital, Copenhagen.) 

By tuberculous splenomegaly is understood that clinical picture 
which is characterized by an enlarged tuberculous spleen, without 
or with only slight tuberculosis in other organs. Anomalies of 
different kinds as a rule are present in the peripheral blood. The 
term “primary tuberculosis of the spleen” is inadequate and mis- 
leading, as tuberculosis of the spleen must always be secondary. 
jMost modern writers now agree in calling the condition tuberculous 

^^The difease is comparatively rare; from the whole world \ye have 
reports of only a^mut SO ca.^^es. It may therefore be of some intere.st 

* Aided by a grant from The Lady Tata Memorial Tm.'it 
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to give a survey of its features, both because 4 new cases have been 
observed and because the changes in the blood picture throw light 
on the influence of the spleen on the bone-marrow function. 

The common tuberculosis of the spleen seen in cases of generalized 
tuberculosis will not be mentioned in this report. According to 
Winternitz/^ 67% of 400 cases of tuberculosis in children, and 19% 
of more than 800 cases in adults, showed tuberculosis nf the spleen. 
Klotz^^ found it in 69 of 172 postmortems in tuberculosis; Lubarsch^^ 
in 41.5% of 718 cases of chronic tuberculosis and in every case of 
generalized and miliar^" tuberculosis. Not one of these cases, how- 
ever, showed a splenomegaly caused by tubereulosis. 

Case Reports. Case 1.— A woman, aged 68, entered the hospital on 
May G, 1935 (Kommunehosp. VII Dept. Jour. 596/1935). She had been 
suffering from myxedema since 1919. Treated with thyreoidine. For the 
past 2 months complamts of lassitude and giddiness. Her physician pre- 
scribed iron for her anemia (hemoglobin 50%). The condition became 
aggravated and she Avas admitted to the hospital. 

Physical examination on admission gave the following findings: Height, 
152 cm.; AA'eight, 68 kg. Markedly anemic witli slight jaundice; tongue 
smooth Avith papillary atrophy; no palpable enlargement of liver or spleen. 
The chief complaints Avere AA'^ant of appetite and lassitude. Wliile in the 
hospital there was noAV and then slight fever (38° C.). 

Laboratory findings; Stools contained no blood; Wassermann reaction 
negative; test meal (40 rain.): achylia; urine, negative. 


Table 1.— Blood Findings in Case 1. 


Date 

. 5/7 

5/9 

5/29 

G/14 

G/29 

7/12 

7/19 

Hemoglobin, % ... 

.57.0 

58.0 

45.0 

41.0 

41.0 

53.0 

62.0 

Erythrocytes (mill./c.mm.) 

. 2.3 

2.4 

2.1 

l.S 

1.6 

2.0 

2.78 

Color index 

. 1.2 

1.2 

1.1 

1.1 

1.1 

1.3 

1.12 

Icterus index .... 

.11.0 

11.0 

11.0 

8.0 

9.0 

C.O 

9.0 

Sedimentation rate (mm./lh.) 


126 


* 

r ' 

' 


Leukocytes (thous./c.mm.) 

2.3 

2.0 

2.4 


1 



Platelets (thous./c.mm.) . 


233.0 

115.0 



1 





Treatment witl 

h Treatment with 


“Pylorin” liver 

Pernicious anemia Avas diagnosed and the patient treated Avith liver 
extracts, hydrolysated casein and gastric preparation (Pylorin, Leo) Avithout 
effect. Daily determinations of the percentage of reticulocytes shoAved no 
rises beyond 2 to 3%, only once 3.9% Avas recorded. 

Death occurred after sudden chills Avith high temperature. 

Autopsy (performed by the author the following day; 521/1935); Pale 
skin. Slight papillary atrophy of the tongue and some hypoplasia of the 
lymphatic tissue at the base of the tongue. Pleural cavities, negatiA^e. 
Lungs, heavy, large, A'^ery much congested, edematous. No pneumonia. 
The lymph nodes of the hilus were of walnut-size, and very firm. The cut 
surface Avas light yelloAV. No necroses or abscesses. The heart was negative. 
The liver Aveighed 1560 gm., of usual size and form, but firmer than usual 
and someAA'hat congested. The pancreas, kidneys and urine bladder AA^ere 
negative. Tlie spleen AA^eigiied 460 gm. The capsule Avas somewhat thick- 
ened, AAuth scattered hyaloserositic spots. The cut surface Avas in one color, 
briglit red, the pattern obscured. The pulp Avas firm, fragile but not dense. 
In the pulp Avere tAvo 3 ’’elloAvish-AAd'iite nodules of pea-size. The femoral 
hone marrow Avas deep red, mushj'. 
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Microscopic Examinations. Spleen: Marked hyperplasia of the red 
pulp with numerous reticulum cells and marked congestion. Lionphatic 
oJIicles were few, of the usual type, mostly very small. Numerous scattered, 
partly confluent smaU nodules built up of epithelioid ceUs. In these nodules 
several typical Langhans’ giapt cells. Little or no necrosis. Connective 
tissue was not increased. Liver: Sh'ght vacuolar degeneration of paren- 
chyma. A few small typical nodules of epithelioid cells found in the peri- 
portal spaces. Lymph node from hilus: Confluent areas of epithelioid 
cells with Langhans’ giant cells. Large areas of necrosis with scattered 
foci of calcification. Bone marrow (femur) : Marked hyperplasia ivith only 
very few fat cells. Myelocytes, promyeloc 3 des and normoblasts dominating. 
No abnormal ceUs. No mitoses. Considering the age of the patient, the 
hj'perplasia is outstanding. 

In Ziehl-Neelsen-stained slides of Uver and spleen no tubercle bacilli 
were found. 

Diagnoses. Tuberculous splenomegaly. Miliary tuberculosis of the 
spleen and liver. Tuberculosis of pifinonary lymph nodes. Edema and 
congestion of lungs. Marked hyperplasia of bone marrow. Anemia. 

Case 2. — A woman, aged 44, had since 1922 been slightly jaundiced, 
after a onset with high temperature of 2 weeks’ duration. Since then loss 
of weight (35 kg.) and weakness. Hospitalization had been necessitated 
several times because of hematemeses; on one occasion hemorrhagic purpura 
was noticed. Since 1932, when she again suffered from hematemesis, pur- 
pura and enlargement of the spleen and hver, the patient has been out of 
work. A progressing anemia and ascites now developed and she entered 
the hospital on July 1 (Finsen Institute, Surg. Dept'., 10604/1936). 

Physical Examination. A fairly well-nourished woman with slightly 
icteric and brown pigmented skin. After draining a considerable ascites 
(6000 cc.), the enlarged hver and spleen were palpated. The rest of the 
phj'sical examination was negative. For blood examinations see Table 2. 

The fragility of the red cells was normal (lower limit; 0.30% and upper 
limit, 0.42 % of saline). Tests of the liver function with galactose and e.pm- 
ination for quinine-resistant Upases in serum showed normal findings. 
Wassermann reaction was negative, Mantoux reaction with 0.01 mg. of 
tuberculin; after 24 hours slightly positive; after 48 hours negative. Blood 
pressure (systoUc) was 130 mm. Hg. Roentgen ray examinations of tlie 
lungs showed no signs of tuberculosis. 


Table 2.— Blood Findings in Case 2. 


Date ! 

4/25/35 

'7/2/35 

HcmoRlobin, % . . . i 

44.0 

145.0 

Ervthrocvtcs (mill./c.Tnm.) 

2.7 

t 2.83 

Color index . . . . ' 

0.82 

1 0.8 

Icterus index .... 

5.0 

' G.O 

Sedimentation rate 

Sfi.O 

127.0 

Leukocytes (thous /c mm.) , 

2.9 

! 3.1 

Platelets (thous /c mm.) . i 

Differential count (%). ! 

240.0 

1 * ' 

' 4.0 

Ncutrojiliilx, non-ieKmented| 

i ,K) 

Neutrophils, seKmented . 

02.0 

1 ot>, «> 

Easinoplnls (nbs. Nos. in i 

1 (50) 

'3(70) 

brackets) .... 

Monocj te" 

8.0 * 


Lyniphoc.v tes .... 

22.0 

28.5 


7/20/35 

S/2G/35 1 

9/25/35 

i 10/22/35 

54.0 

G7.0 , 

02.0 

, 07. 0 

3.13 

4.20 ‘ 

3.30 

1 3.99 

O.SG 

0 8 

0.93 

0.84 

5.0 


30.0 

1 

55.0 

32.0 

iV.b 

12.1 

9.C 

9.4 


1 

359.0 

7.0 

8.0 , 

1.0 ; 

3.0 ! 

72.0 

57.0 ' 

09.0 

74.0 ‘ 


■ 3..’; GOO) 1 3.5 (.>00) 
1 12. ,5 ' 10.0 

5.0 21.5 


'2.5(100) 1.5(100) 3 
8.0 .1..5 


20.5 U’.O 


10/29/35 
70.0 
.3. OS 
0.95 

^.'i.O 

8.2 


1.5 

59.0 

.s/a-io) 

C.5 
29.. "i 


Banti’s di.«ease was diagnosed and on July 5, 
performed. Following the operation an ‘■'"If 
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When slie was discharged, , tliere was no jaundice, tiie blood picture was 
ahnost normal (Table 2). T\vo sternal punctures were performed; the 
results will be discussed later. 

She is still without complaints 14 months after discharge from the hos- 
pital; no ascites has reformed. The only complaint is a moderate lassitude. 

Examination of the Removed Spleen. Size: 30 by 25 by 10 cm. Several 
small accessory spleens were found. The surface is smooth, the cut surface 
of a brownish-red color without the usual pattern. The tissue is fragile, 
&m. No distinct trabeculse. Microscopically the capsule is normal. The 
pulp shows a marked increase of the reticulum cells. No congestion, no 
increase of phagocytosis. The Malpighian bodies are few and small, with- 
out the usual pale centers. Several small scattered nodules seen. These 
partly confluent nodules consist of epithehoid cells with several giant cells 
of Langhans’ type surrounded by Ijunphocytes. No necroses. Most of 
these typical tubercles are in intimate relation to the lymphoid follicles. 
There is no increase of the connective tissue. No tubercle bacilli found. 
An accessory spleen gave the same findings, but more pronounced. 

Diagnosis. Miliary tuberculosis of the spleen. 

Case 3.— A man, aged 46, entered the hospital on August 28, 1934 
(Holbsek Amtssygehus, Jour. 1262/1934). Five years earlier the patient 
had suffered from an attack of feverish pleurisy. Since then loss of weight 
(10 kg.) and lassitude. On admission his cliief complaint was right abdom- 
inal pain. He had similar attacks of pains before and was believed to suffer 
from a renal calcuh. He also complained of slight fever, cough and noc- 
turnal sweat. 

Physical Examination. A large tumor in the left side of the abdominal 
cavity was palpated. The skin was pale but not icteric. Laboratory 
findings include: Hemoglobin, 81%; red blood cells, 3,41 inill. per c.mm. 
blood. Sedimentation rate, 39 mm. in 1 hour. The fragility of the red 
blood cells was normal (lower limit, 0.30%; upper l^it, 0.45% of saline) 
blood urea, 20 mg.%, Wassermann reaction negative. Pirquet reaction 
negative (tested twice). 

At operation, the palpated tumor Avas found to be an enlarged spleen, 
which was removed. The spleen weighed 1700 gm. (26 by 18 by 7 cm.). 
The patient recovered. On discharge, the sedimentation rate of the red 
blood cells had decreased to 3 mm. in 1 hour. 

Microscopic Examination. The tissue is transformed to partly discrete, 
partly confluent nodules of epithelioid cells, with a varying number of 
mostly typical Langhans' giant cells. These nodules are so numerous that 
the ordinary tissue of the spleen is reduced to a minim um. In some areas 
nothing but a fibrillary connective tissue is left between the nodules and 
is uniting them. In other areas atrophied pulp tissue found with dilated 
sinuses and atrophic follicles. No signs of necroses in the nodules, but 
scattered incipient dry necrosis of the connective tissue between the tuber- 
.cles observed. There is a slight infiltration of lymphoc 3 d;es between the 
nodules and a few plasma cells (F. Gregersen). 

Case 4.— A Avoman, aged 57, since 1931 has complained of increasing 
lassitude. She has been unable to Avork because of giddiness, ringing in the 
ears and dyspnea on exertion. The appetite has decreased. Admitted to 
hospital on April 4, 1936 (Kommunehosp. Dept. II Jour. 113/1936). ' 

Physical Examination on Admission. Marked i^aUor of the skin and 
pronounced jaundice. Height, 158 cm., Aveight, 50 kg. There is slight 
fever (38° C.). The rest of the examination reveals nothing of interest. 

Laboratory findings include: Wassermann reaction negative. Blood 
pressure, 165/85. Urine negative. Test meal (45 min.) 50 c.cm. free acid 
8 to 10 and total acid 20 to 35, Boentgen ray examination of the bones 
AA^as negative. The fragility of the red cells was much increased: Lower 
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limit 0.44 to 0.56, and upper limit 0.76 to 0.80% of saline (3 different e.vami- 
nations;. The blood showed a hyperchromic anemia Avith good bone-marroAV 
response (Table 3). 

Sternal marrow ■puncture shoAved an e.xtraordinar}’- h3'perplastic bone 
marrow with an abundance of cells. Er^d-hropoiesis was very much in- 
creased, partly megaloblastic in type. Differential count: Hemocyto- 
blasts and megaloblasts, 8.4%; erythroblasts, 58.4%; erythroblasts in mito- 
™5’'eloblasts, 1.4%; promyelocytes, 3%; m3relocytes, 
0.6%; eosinophil m3’’e]ocytes, 0.8%; neutrophil metam3’-elocytes, 12.8%' 
neutrophils, 4.2%; eosinophils, 0.2%; lymphoc3des, 2.8%. 


Table 3. — Blood Findings in Case 4. 


Date 

Hemoglobin, % 
Er3'throcytes, mill./c.mm. 
Color index 
Volume of packed cells 
Volume index ... 
Reticuloc 3 ’te, %* , 
Sedimentation rate 
Icterus index ... 
Platelets (thous./c.mm.) . 
Leukoc 3 *tes (thous./c.mm.) 

Differential count (%): 


Neutrophils, segmented 
Eosinof)hils . 

Basophils . 
Monocytes . 
Lymphocytes 
Er 3 »throblasts 


7/30 

t 

g 

9/7 

10/7 

11/7 

12/7 

2/4 

3/13 

- 

45.0 

o 

60.0 

70.0 

70.0- 

80.0 

55.0 

55.0 


2.0 

to 

2.4 

2.6 

2.6 

2.8 

2.4 

2.4 


1.15 

'd 

ff 

1.25 

1.35 

1.35 

1.45 

1.12 

1.12 


17.17 

e: 

23.0 

24.0 

24.0 

26.0 


23.0 


1.17 

a 

1.25 

1.35 

1.35 

1,45 

l.io 

1.17 


26.1 

a 


46.0 

42.0 



31.0 


80.0 


127.0 

121.0 





s 

12.0 

a 


20.0 

10.0 




o 


t-i 

V 

188.0 






o 

lO'.V 

■S 


9.0 

8.5 



0.1 

g 









'H. 

12.0 









^ £ 


21.0 

31.5 





00.5 

gl 


43.0 

37.5 



78.0 


4.5 

. . . 

3.0 

3.0 








1.0 




1.0 


4.5 

"rt « 


12.0 

11. 0 

■; 


2,0 


15.7 

CJ 

u 


13.0 

14.0 i 



15.0 





2.0 

1 



1 



4/13 

15.0 

2.4 

1.12 

1.17 


8.1 


* Daily determinations of the percentage of reticuIoc 3 'tes before the treatment showed from 
26 to 37%. During the treatment the percentage rose to 46%. 

The patient was treated energeticall3’’ with iron tartrate and injections 
of liver extracts which caused a slight rise in the percentage of reticulocytes, 
but u'as followed b3’’ no noticeable improvement of the condition. Splenec- 
tomy was therefore performed, but immediatel3' after the patient died from 
a thrombosis of the vena cava. 

Autopsy (By the author, next da 3 \ Path. Inst. Kommunehosp., 326/1936) 
Skin Avas pale and markedly icteric. Pleural cavities and lungs rcA^ealed 
nothing of note. The heart Avas negative. In the peritoneal cavit 3 ’’ Avas 
200 cc. hemorrhagic fluid. The gastro-intcslinal trad AA'as negatiA'c. The 
liver Avas of usual size and form. On section, the color was 3 "elloAA'ish-broAvn, 
the pattern obscured. There AA-as a total thrombosis of the splenic and 
portal A'eins. The kidneys were negatiA'e. The femoral bone marrow AA'a.s 
dark red and h 3 'perplastic, mush 3 ^ The removed spleen A\-eighed 400 gm. 

by 13 b3" 6 cm.) and Avas of dark, purplish-red color. The surface AA-as 
smooth, the cut surface deep red, the iVIalpigliian bodies Avere obscured 

and no trabecula; could be seen. * n i i 

Microscopic Examination. Spleen: The pattern AA'as totally obscured; 
the Malpighian bodies Avere A-er 3 ’^ small and fcAV. The pulp contained many 
red cells, and especially a great number of reticulum cells. Only very little 
phagocAdosis. In connection AA-ith the few trabecula; and the remnants of 
the hmiphatic ti.ssiie numerous t3'pical tubercles Averc seen, partly a.s dn- 
crete nodules, partly as confluent areas Avith giant cells of 
tvue. Ko necrosis Avas noticed. Ao tubercle b.acilli were found. Lutr. 
The cells AA-ere arranged in the usual pattern. Shglit increase of bib 
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No fat cells. The majority of the cells were normoblasts and megaloblasts. 
Among the white cells the more mature cells predominated. Bone marrow 
(from femur) : The same picture as in the marrow from the vertebra, yet 
the hj^'perplasia was more marked. 

Diagnosis. Status post splenectomiam. Thrombosis of the portal and 
splenic veins. Miliarj*^ tuberculosis of the spleen and liver. Anemia and 
jaundice. Hyperplasia of the bone marrow. 

Discussion. Clinical Picture and Treatment. In all 4 cases the 
chief complaints were marked weakness and lassitude, and consider- 
able loss of weight; also anemia and in 3 of the 4 jaundice of varying 
degree. These symptoms have been present during long periods 
from' a few months to several years. In addition, all showed periods 
with slight fever. Of other symptoms the following have been 
noticed; Hematemesis, ascites, purpura, achylia, enlargement of 
liver and siileen, coughing, dyspnea and nocturnal sweating. Finally, 
rather considerable changes in the blood picture were observed: 
anemia with hemoglobin percentages of about 40 to 50 (onlj^ Case 3 
had 81%), leukopenia 2 to 4000 white blood cells per c.mm. of 
blood (only Case 4 gave normal counts), and moderate thrombo-. 
cytopenia, in 2 of the cases (Cases 1 and 4) with purpura. These 
changes in the blood were so outstanding that the conditions were 
diagnosed as pernicious anemia (Case 1), Banti's disease (Case 2) 
and acholuric jaundice (Case 4). 

A noticeable increase of the sedimentation rate of the red blood 
cells was found in all cases (126, 86, 39 and 127 mm. in 1 hour). 
This finding has not been mentioned in previous reports of tuber- 
culous splenomegaly. Unfortunately, we are unable to analyze 
the causes of this change. 

The diagnosis of tuberculous splenomegaly was not made until 
the operation or the postmortem examination, when the enlarged 
spleen with miliary tuberculosis was observed. This was also the 
case in all the previous reports of this disease. 

Of the 'cases here reported, 3 were operated on. One died of a 
thrombosis in the portal vein, the other 2 lived and essentially im- 
proved. After 14 months 1 of these 2 patients was quite all right 
but for her complaining of a slight lassitude. 

Winternitz,'*! in 1912, gave a report of 51 cases, from which we 
learn the following of the disease; 

Tuberculous splenomegaly occurs in all ages from 1 to 80 years, 
but more frequently between 20 and 40. Males and females are 
equally affected. If no splenectomy is performed, the disease will 
be fatal in 6 months to 14 years. Now and then more acute cases 
ai'e seen. Of 17 patients who Avere operated on, 10 recovered. The 
chief symptoms are weakness, loss of weight, pains or a sensation 
of heaviness in the left side of the abdomen. An enlarged spleen 
can be palpated in some cases. In most of the patients a moderate 
febrility and changes in the blood picture have been noticed. 
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Even if the symptoms caused by the enlarged spleen are improved 
by splenectomy, the prognosis vdll always be dubious, as most of 
the patients are suffering from tuberculosis in other organs. In 
Winternitz material 40% of the patients had tuberculosis of the 
lungs, 10% to a considerable degree. Furthermore, Winternitz 
states that tuberculosis of the liver was found in 80%, of the lymph 
nodes in 57 % and in different organs in 66%. In one patient only 
no tuberculosis was found outside the spleen. 

The splenomegaly is considerable. Of 31 cases the weight of the 
spleen was 150 to 1000 gm. in 13, 1000 to 2000 gm. in 13, and 2000 to 
4000 gm. in 5. The anatomic changes of the spleen as a rule are 
dominated by diffuse miliary tuberculosis of large areas of tubercu- 
loid tissue with, or more frequently without, caseous necroses. 
Tubercle bacilli were found in 17 of 24 cases in which a Ziehl-Neelsen 
stain was made. 

From past years reports of other 28 cases have been given 

13 , 15 , 16 , 19 , 22 , 24 — 27 , 29 , 31,34 


On all significant points these 28 reports confirm the statements 
of Winternitz, except that the age of the patients differs a little, 
most of the reports dealing with patients from 21 to 74 years. The 
clinical pictme is the same. Generally the duration of illness before 
hospitalization was 6 months to 2 years; in a few cases up to 8 to 
10 years. Of 16 patients who were operated on, 14 survived. Of 
these, howe'ver, 7 died of tuberculosis of the lungs or generalized 
tuberculosis sooner or later after the operation, 2 of them after 6 
months. Two died after 1 and 2 ^ years, respectively (no statement 
as to the cause of death), 1 after 3 years without signs of tubercu- 
losis, and 1 lived more than 7 years. 

Though the prognosis is said to be very dubious without splenec- 
tomy, it will be seen that it is slightly better when splenectomy is 
performed. I^owe^'er, most VTiters regard tuberculous splenome- 
galy as an absolute indication for operation. 

A few patients have been treated with Roentgen rays or radium. 
Hallermann“ claims to have acliieved a remission of 4 years’ dura- 
tion by means of Roentgen ray treatment in a case of tuberculous 
splenomegaly where the spleen weighed 2850 gm.; Head‘= treated 
a case of alleged tuberculous splenomegaly with radium and ben- 
zene, and Schwensen®* one with Roentgen rays with consequent 
improvement, but Lubarsch” reported on a patient who was treated 
with Roentgen rays without effect. 

It is of peculiar interest that Pirquet’s reaction was found to Im 
negative in 3 cases. The reaction was not tested in the rest of the 
material, which most probably is cxidained by the fact that tuber- 
culosis was not taken into consideration or diagnosed until the 


operation or the autopsy. 

The weight of the .spleen in these 28 cases 
Tubercle bacilli were found in 8 of 9 cases. 


was from 640 to 2850 gm. 
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The blood changes will be discussed later. 

In onl,y one case was the proper diagnosis made beiore the opera- 
tion (Kriimnieh®). This patient was suffering from a generalized 
tuberculosis, and the enlargement of the spleen was therefore be- 
lieved to be of tuberculous origin too. In general, it will most prob- 
ablj’’ be impossible to make the diagnosis tuberculous splenomegaly 
unless the patient is operated on or a spleen puncture made. 

Banti’s disease, splenomegalies of different etiology and various 
blood diseases are those most often eonfused with tuberculous spleno- 
megaly. Some authors stress the age of the patient and attacks of 
slight fever as distinguishing tuberculous splenomegalj' from the 
conditions mentioned, but these are doubtful criteria. Without 
puncture of the spleen or splenectom 3 ^ it is hardlj'^ possible to make 
the differential diagnosis between the various forms of chronic 
splenomegal.y, Banti’s disease or whatever term maj' be preferred 
for this clinical picture. 

Pathologic Anatomy. The outstanding feature is the spleno- 
megaly, a rare form of tuberculosis of the spleen. Of 172 cases 
of tuberculosis in 404 autopsies, Klotz” found 69 with tuberculosis 
of the spleen, but none exliibited splenomegalj^ Lubarsch*^ found 
only 2 splenomegalies in 300 cases of tuberculosis of the spleen, of 
which he distinguished 4 types of tuberculous splenomegaly: in- 
durated, miliary, hemorrhagic and nodular. All 4 of our cases belong 
to the miliar^'^ form. Its characteristics are: Considerable enlarge- 
ment (average weight about 1000 gm.), smooth surface, normal 
capsule. The cut surface is reddish-blue or purple; .the pulp firm, 
friable, with pattern obscured. In some cases there is no evidence 
of the miliaiy tubercles bj'^ macroscopic examination; in others, a 
pattern very much like the normal is seen, but on more careful 
examination the small nodules prove to be typical small tubercles 
and no Malpighian bodies. 

In none of our 4 cases was the diagnosis made on gross examina- 
tion alone. On microscopic examination the very cellular pulp 
showed numerous, partly confluent typical tubercles with little or 
no necrosis, the Malpighian bodies were few and small. 

The splenomegaly^ which as a rule is considerable, is due to prolif- 
eration of the reticulum cells in the pulp and to the presence of 
tuberculous foci, which also consist of cells derived from the reticulo- 
endothelial sj'^stem. The nodules in these 4 cases have been local- 
ized according to Graberg“ along the arteries, most of them in inti- 
mate connection with the Malpighian bodies. Furthermore, there 
were numerous red cells, but no increased phagocy^tosis or blood 
pigment. The connective tissue was not increased. 

As already'- stated, many cases have tuberculosis in other organs, 
the liver being often attacked. This fact has caused some VTiters 
to describe a condition which they call “hepato-lienal tuberculosis.” 
Furthermore, tuberculosis of the lungs and often of the lymph nodes 
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is seen. In 2 of our 4 cases which came to auptopsy, tuberculosis 
of the li^'er and lymph nodes was obser^^ed but no tuberculosis of the 
lungs. 

Blood Changes in Ttiberciilo^ts Splenomegaly. As a rule, in tuber- 
culosis^ of the spleen, no other blood ehanges are seen than those 
found in tuberculosis in other organs. Heymann and Busseb'* exam- 
ined the blood of 19 children suffering from miliary tuberculosis of 
the spleen and found no other changes than those observed in chil- 
dren attacked by exosplenic tuberculosis. 

On the other hand, the clinical picture in tuberculous spleno- 
megaly will usually be dominated by significant blood changes, 
^^diile the literature gives the impression that most any blood pic- 
ture can be met with, more careful study shows that tlie typical 
blood picture is, as in Banti’s disease, one of inhibited marrow 
function. 

Weil,®® in a study of 2 cases of leukemia with tuberculous spleno- 
megaly, drew the unsupported and improbable conclusion that the 
tuberculosis caused the leukemia. As tuberculsosis of the spleen is 
not uncommon, it would be peculiar if all leukemic splenomegalies 
should be free from tuberculosis. Such enlarged spleens will easily 
be mistaken for tuberculous splenomegalies with secondary blood 
changes. 

Polycythemia has occasionally been noted. Among Winternitz’ 
51 patients, 6 had from 6 to 8.2 million red cells per c.mm. Rosen- 
gart®^ observed a case with 10 million red blood cells and 200% hemo- 
globin. Szczcklik®^ reported 7.15 million red blood cells and doubt- 
ful cases of tuberculous splenomegaly with polycythemia have 
been reported by Head*® and Leon-Kindberg:®* While some authors, 
especially tlie French, regard polycythemia as the tj'pical blood 
picture in tuberculous splenomegaly, this is denied by others; e. g., 
Heymann, Lubarsch and Sternberg cannot accept that tuberculosis 
of the spleen is the cause of the polycythemia. These autliors 
rather believe in a "primary” polycythemia, in which condition 
the spleen is probably a "locus minoris resistentire” and hence is 
afl'ected by tuberculosis more often than are normal spleens. Be 
this as it may, reports of polycythemia in splenic tuberculosis in 
late years have become very few, while the number of cases is .still 
increasing in which other blood changes are obser\-cd. 

Among Winternitz’ 51 cases, blood examinations were made in 
27, 11 of which showed anemia, leukopenia or thrombocytopenia. 
In the reports of other authors (totaling 23 cases), blood examina- 
tions are given for 19 patients of which one had polyeytheinia 
(Szczeklik®*), 2 leukopenia (Weil®®), 2 gave nonnal findings (Bjer- 
ing,® Carling*) and the rest (10 cases), exhibited similar changes to 
the' majoritv of Winternitz’ material, namely, anemia and leuko- 
penia. Furthermore, the 4 cases in this report all belong to thi.s 

group. 
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In all, we know of blood changes in 23 eases of tuberculous spleno- 
megaly in addition to Winternitz’ 26 (Table 4) . Of these 23 patients, 
20 gave blood pictures similar to those which are seen in Banti’s 
disease. Am ong the 20 cases, there are 17 anemias (hemoglobin 40 
to 70%), some of them hyperchromic (e. g., Author’s Cases 1 and 4); 
9 patients had leukopenia (fewer than 4000 white blood cells per 
c.mm.). Hemorrhages occurred in 4 patients who exliibited a 
decreased number of platelets (Kellert,*® Naegeli,*'* Author’s Cases 
1 and 2) ; and finally jaundice was observed in 6 patients (Carling,^ 
Goebell,® Author’s Cases 1, 2 and 4). 

There are also reports of cases of tuberculous splenomegaly with 
a clinical picture similar to that of Banti’s syndrome, but with 
no exact statement of the blood findings (C.ynman,® Ivriimmel,’® 
Carling^). These and 4 other cases whose reports were not avail- 
able are not included in the table. As far as one can see, these 
cases have shown the same clinical picture as did our cases: 2 cases 
similar to Banti’s disease (Bunch and Rennold) ; a pernicious anemia 
case (Fabre, Malaussene and Garnodier) ; and a case with purpura 
(Villa). 

In 3 of the 4 cases dealt with in this report many blood examina- 
tions have been made; and in two, bone-marrow examinations. 
This procedure has rendered it possible to investigate more care- 
fully the development of the blood changes in this disease. 

All 3 patients (Cases 1, 2 and 4) were very pale on admission, 
with about 50% hemoglobin. The color index was 1.2, 0.82 and 
1.15, respectively. The fragility of the red cells in one case was 
considerably increased, and normal in the other two. Case 4, which 
showed the increased fragility, was distinct from the others also in 
having an unusually high percentage of reticulocytes (26%) at a 
time when no treatment had been given. The number of white 
blood cells, too, differed from the findings in the rest of the group, 
being increased or at any rate at the upper limit of normal. The 
skin was icteric, in the blood were numerous typical spherocytes, 
and the bone marrow was hyperplastic and full of erythroblasts, 
this being the case in the sternal punctate as well as in the marrow 
examined during the autopsy. This case, therefore, had the char- 
acteristics of acholuric jaundice (spherocytic anemia). The past 
historj'' of this patient as given in the hospital record gave no evi- 
dence of similar diseases in her family which is not of great impor- 
tance, as no relatives have been examined. There were no signs of 
gall stones or ulcers of the legs, common symptoms in acholuric 
jaundice, whereas their absence can hardly preclude this diagnosis. 
On the other hand, the tuberculosis of the spleen (and liver) does 
not belong to the typical picture. The case may probably be inter- 
preted as a case of acholuric jaundice with complicating tuberculous 
splenomegaly. We have no possibility of proving a connection 
between these two conditions. Certain interest is connected with 
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the fact that Thompson®’’ in a survey of 45 cases of “acholuric jaun- 
dice,” separates 15 as atypical cases of anemia with jaundice, clinic- 
ally very similar to the hereditary disease. Of these, 3 died of ret- 
iculum-cell sarcoma in the spleen, and in one case a disseminated 
kiberculosis of the splee7i was found at autopsy. However, the spleen 
was not much enlarged. These patients showed no typical sphero- 
cytosis and thus most probably are different from the Author’s case 
mentioned above. Anyhow, these findings show that it is not justi- 
fiable to deny a priori a connection between the blood changes and 
the tuberculosis of the spleen in our Case 4. Further support of this 
view is perhaps given bj’ the case reported by Schiappoli,®" who 
observed a hemolytic anemia in a patient suffering from Hodgkin’s 
disease localized to the spleen and liver. Hemolytic anemia of 
considerable degree connected with, perhaps caused by, a hyper- 
plasia of reticular tissue in the spleen, is nothing unique, at any 
rate according to the above-mentioned observation. 

The remaining 3 of the cases reported here are much alike. The 
percentage of the hemoglobin on admission was 57, 44 and 81, 
respectively. The red cell counts were 2.3, 2.17 and 3.41 million; 
and the color index, 1.2, 0.82 and 1.2, respectively. The number 
of white cells per c.mm. was 2300, 2900 and 3800. The platelets 
were counted in two of the patients; 233,000 decreasing to 155,000 
(Case 1), and 240,600 (Case 2). In the second case a hemorrhagic 
purpura was noticed. The reticulocytes were counted in one case 
only (Case 1), which showed normal findings, 0.2 to 0.4%. The 
fragility of -the red cells in Cases 2 and 3 were normal. The icterus 
index of Cases 1 and 2 was between 11 and 5. Case 1 was treated 
with pylorin and liver without effect. The results of a sternal punc- 
ture in Case 2 are given in Table 5. 

All of these cases thus show one or more signs of an inhibition of 
the bone-marrow function. No “specific blood disease” can be 
diagnosed. The changes are very similar to those of Banti’s disease, 
anemia splenica or whatever term is preferred for these conditions. 

The role of the spleen in the development of the changes of the 
peripheral blood is conspicuously seen in Case 2 in which the patient 
in spite of her almost desolate condition survived a splenectomy. 
Following this, remarkable changes in the blood picture were 
noticed; The hemoglobin rose from 44 to 70%, the red blood cells 
from 2.7 to (4.26) 3.69 million, the color index from 0.82 to 0.95 
and the white cells from 2900 to 10,000. The number of platelets 
increased from 240,000 to 360,000. The number of eosinophils 
counted direct (Hunger^) ; rose from 50 to 70 to 400 to 500. 
However, complete recovery was not achieved, the sedimentation 
rate was unaltered, presumably because the tuberculosis of the 
spleen was not the only manifestation of the disease. At any rate a 
considerable improvement, subjectively as well physically, was 
obvious. 
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It is of peculiar interest that two sternal marrow punctures were 
performed on Case 2. Thus, we have knowledge of the composition 
of the bone marrow before the splenectomy and 3 months after- 
wards. The results of these examinations are recorded in Table 5. 


Date 


Table 5.— Sternal Bone Marrow Cltology of Case 2. 
4/29/35 7/5/35 10/29/35 


Cells in punctate. 
Hemocytoblasts . . . , 

Erythroblasts . . . . 

Myeloblasts .... 
Promyelocytes . . . . 

Myelocytes ... 
Neutrophils, non-segmented 
Neutrophils, segmented 

Eosinophils 

Basophils 

Monocytes 

Lymphocytes . . . . 

Plasma cells 

Mitoses 


Normal 

Normal 

3.5% 

0.0% 

31.0% 36.5% 

13.7% 13.7' 

2.0% 

2.0% 

S.0% 

0.7% 

13.0% 

6.0% 

14.0% 

5.0% 

17.0% 54.0% 

31.3% 45. 05 

1.0% 

0.7% 

0.5% 

0.3% 

0.5% 

7.7% 

9.5% 

31.3% 

0 

0 

5 per 500 cells 

1 per 500 cells 


Splenectomy 


'\^^lile the number of cells is nearly the same in the two punctates, 
there is a marked decrease in the immature cells after splenectomy; 
also in the number of mitoses. 

These findings are interesting. As seen from Tables 2 and 5, ane- 
mia and leukopenia were found in the peripheral blood at a time 
when the bone marrow showed a relatively immature picture with 
“shift to the left;” 6 months later, when splenectomy had been per- 
formed, the anemia and the leukopenia were diminishing, while the 
marrow picture was much more steady without signs of increased 
function. 

Similar changes have been observed once before by the author, 
in a case of splenomegalic anemia and leukopenia of unknown 
etiology. This patient, a woman of 57, entered the Finsen Insti- 
tute, Copenhagen (Surg. Dept. No. 9938), in 1934.* The blood 
picture showed: Hemoglobin, 44 to 60%; red blood cells, 1.2 to 4.0 
millions; color index, 0.75 to 0.8; white blood cells, SOO to 1 100; and 
platelets, 186,000 to 300,000. The percentage of reticulocytes was 
1.0 to 2.5. The fragility of red blood cells was normal. By differ- 
ential counts a severe neutropenia and now and then a few myelo- 
cjdes were found. The sedimentation rate of the red blood cells 
was much increased: 98 to 158 mm. in 1 hour. Physical examina- 
tion revealed a large splenomegaly. The nature remained obscure, 
as the patient was not operated on. She is still alive (January, 
1937). A sternal puncture performed in November, 1934, showed 
the .same hyperplasia of the bone marrow as in the aforementioned 
cases. The punctate was extremely cellular, with 4.5% hcmocytu- 
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blasts, 21% erythroblasts, 7.5% myeloblasts and 33% prom3'’elo- 
cytes. This finding is apparently but little in accord -with the con- 
dition of the peripheral blood, which contained very rarely more 
than 150 to 200 granulated leukoc54:es per c.mm., against the normal 
2500. There were rather numerous mitoses in the punctate. 

Discussion. The relation of the spleen to the function of the bone 
marrow is an obscure question. As to the erythrocytes, the opinions 
diverge. Krumbhaar'® and others found a transitory anemia fol- 
lowing splenectomy and conclude that the normal spleen does not 
have an inhibitory action on erythropoiesis in the bone marrow. 
Others found rising numbers of erythrocytes following splenectomy^ 
(see Krumbhaar,^* Lauda^®), and Lauda in his “Physiologie der 
Milz” concludes that the normal spleen has an inhibitory effect 
on the function of the bone marrow. 

Following removal of the spleen (whether normal or diseased) 
most authors have observed a rise in the number of leukocytes and 
of the platelets. Furthermore, immature forms of both erythro- 
cytes and leukocytes are often seen; this is regarded as the result of 
release from an inhibitory effect of the spleen. Also Frank® pointed 
out that an increase of the reticulo-endothelial elements in the spleen 
as a rule is followed by leukopenia and thrombopenia. 

The cases mentioned in this report seem to support this view, 
but the bone marrow, as seen by the sternal punctures is hyper- 
plastic, i. e., formation of immature red cell forms; at any rate is not 
inhibited. 

According to the above case where the bone marrow was examined 
before and after the splenectomy what actually happens is that the 
marrow, which before the operation has been full of normal but 
immature marrow cells, following the removal of the spleen pours 
great number of cells into the circulating blood. This explains the 
increasing number of partly immature cells in the blood as well as 
the decreasing number of cells in marrow. Accordingly it seems 
justifiable to assume a controlling function at least by some spleens 
on the emission of cells from the bone marirow.. If this emission is 
regarded as a simple result of the maturation of the marrow cells, 
the function of the spleen may be looked upon as a controller of the 
maturation of the cells in the marrow. This point of view is to a cer- 
tain extent endorsed by the fact that marrow punctures in cases 
of spenomegaly with leukopenia reveal an increase of the immaturity 
of the cells in the marrow, as compared with the findings in normal 
sternal punctates. ' 

It must be stressed that we ha^m no support for assuming the 
function of the spleen, and especially the pathologic function, to be 
an inhibition or control of the production of cells in the marrow, but 
only a controlling of the emission of cells, this being an independent 
function, or a function secondary to the maturation. 

For the present discussion it is of interest that this function of the 
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spleBii apparently increases ■when the spleen is enlarged as a result 
of miliary tuberculosis. I't has been mentioned that similar changes 
will take place Avhen the enlargement is due to reticulum cell sar- 
comas. Furthermore, it is Ivnoum that the “fibrosplenia” in Banti’s 
disease and certain other splenomegalies, as in malaria, Gaucher’s 
disease, etc. can produce similar blood changes. These facts will 
probably be of value Avhen considering the question as to Avhich 
cells in the spleen are actually carriers of the marroAV-controlling 
function found in the normal spleen and accentuated in different 
cases of splenomegaly. 

Most probably the function discussed originates in the reticulo- 
endothelial elements, • and above all in the reticulum cells, these 
being the only elements in the spleen pulp which are proliferated in 
the rather different diseases in which the almost identical influence 
on the marrow is seen. Both in Banti’s disease and in the spleno- 
megalies of tuberculosis and malaria a considerable proliferation 
of the reticulum cells occurs. Of course, the same is the case in 
reticulum-cell sarcomas. In Gaucher’s disease, too, these cells are 
attacked and proliferated. It is in accordance with the view here 
set forth that neither by hyperplasia of the lymphatic tissue, nor 
by other hyperplasias of the spleen, where the reticulo-endothelial 
elements are not involved, or only slightly, will blood changes 
appear such as those mentioned ^ibove. 

In this connection it is interesting that Walilberg^' has found 
remarkable changes in the Golgi apparatus and in the arrangement 
of chondriosomes inside the reticulum cells in spleens from cases of 
essential thrombopenia. These changes most probably are signs 
of an abnormal function; at present, however, it is hardly possible 
to decide whether these changes cause or are caused by the blood 
anomalies. 

Conclusions. From the findings in these 4 cases of the rather 
rare condition of tuberculous splenomegaly, it seems justifiable to 
conclude that 

Splcnomcffalics caused hy miliary tuberculosis, like certain other 
splenomegalies where proliferation of the reticulum cells has taken 
place, may give rise to an apparent inhibition of the bone-marrow 
function, with subsequent peripheral blood changes. 

These blood changes may probably be interpreted as the result of an 
inhibition of the emission or of the maturation of the blood cells in the 
bone marrow, hut not of the production of cells there.* 


* It should he noted, however, that these conehisions are based on the chiinges 
followiiiK removal of tuberculou.s and hif;hly altered .-plccns from anemic P-''*"-"'-'; 
One can easily conceive of othei mechanisms to explain the return of the blood 
picture toward normal after removal of dBease-containinK tiMue. Similarly, the .shift 
of the cellular composition of the bone marrow toward normal after t iwe gplener- 
tomics could Ire adequately explained ns due to the le-cned demand dunnK an} 
period of rccoverv from anemia, without ncres.sanly mvokint; a release from a gpccifio 
inhibition of erythrocyte emission or maturation.— Editoh. 
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A PECULIAR FORM OF MEDIAL CALCIFICATION IN THE AORTA 

OF A DOG. 
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AND 

Richard W. Cbagg, M.D., 

FELLOW IN PATHOLOGY, THE MAYO FOUNDATION, ROCHESTER, MINN. 

Sclerosis of the aorta is one of the commonest afflictions of man. 
Changes begin in the early years of life and the lesions are readily 
discernible at necropsy in the aorta of practically every adult. In 
animals, however, this condition in any advanced degree is compara- 
tively uncommon, and in dogs in particular it is rarely outstanding 
at any age. Lyding'^ reported endarteritic changes in 35 of 100 
cattle examined, and in 2 horses and 2 dogs out of groups of 10 
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each, Strauch® found changes in but 2 of 100 dogs. In our experi- 
ence, routine postmortem examinations of dogs seldom reveal even 
mild degrees of aortic changes. Hutyra and JNIarek® frequently 
noted calcification in the walls of the large blood-vessels in cattle 
and heavily worked draft horses. 

Fox2 performed 1806 necropsies at the Philadelphia Zoological 
Gardens and observed 31 instances of “ degenerative angiitis, arterio- 
sclerosis.” In this group were included primates, carnivores, mar- 
supials, and ungulates. He described the lesions as “roughened, 
rather opaque, intimal changes ivith degeneration of tlie media.” 
There was usuallj’’ lacking “that well-outlined, heaped-up, ulcerat- 
ing, roughened intima so characteristic of the late human athero- 
mata.” He occasionallj^ saw fatty, yellow streaks in tlie lining, 
but none of them appeared to be calcified. He noted that the 
aorta was more frequently affected than other vessels and that the 
lesions were usually found in the arch and thoracic portion. There 
was never any marked deformity of the aorta, and aneurysms were 
observed only 4 times. 

Ivollisch,® Strauch,® and Krause,® writing separately, noted that 
in dogs, beginning at about the fiftli year, slightly raised, pillow-like 
(kissenartige) thickenings appeared on the intimal surface of the 
aorta. HutjTa and jMarek stated that there are slight connective- 
tissue proliferation, deposition of small amounts of lipoids, and an 
increase of elastic fibers at points where tlie caliber of the arteries 
was reduced. They remarked further that these changes usually 
remained entirely microscopic, the intimal changes alone becoming 
visible to the naked eye only on the rarest occasions. 

Joest,^ Krause,® and others have described occasional instances of 
medial calcification in the aortas of dogs. Joest studied 2 cases of 
medial calcification in the aortas of young dogs and concluded 
that the lesions were dependent on parenchj’matous inflammation 
of the media as the result of infection and did not represent changes 
due to old age. There are parasitic diseases which affect the aorta 
and smaller arteries of animals; but, as many authors have noted, 
the lesions which are produced bear no relation to true arterio- 
sclerosis. Zinserling^® firmly believed tliat there was no relationship 
between the lesions found in tlie aorta of animals and those of 
aortic sclerosis in man. On reviewing the literature for tiie past 
25 years we have been able to find only 2 cases reiiorted in which 
lesions in the aorta of a dog resembled arteriosclerosis in man.'-® 
Con.sequently, the case to be reported herein is of unusual interc.st: 


Case Abstract. The dog in tliis ca.«e wa*: .'iiiproxinintely 10 3 'e.ir.s old 
and was in app.arent good health at the time of )ii.‘- death. He had been 
in the laboratory for S \'cars and had been tlic .‘-ubject of several studies, 
none of winch, liowever, eould have influenced tiie state of hi.s artcne.s. 
lie was killed bv inhalation of ether. At necropsy, the gall Idaddcr was 
found to be sm.all and thick walled, and contained more than 100 small 



Fig. 1. — Heart and aorta cut sagittally, showing the thickened and calcified wall. 
(Lower abdominal aoita not shown.) 
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stones; the inner surface of the fundic region was ulcerated. Several small 
Ijunphomas were observed in the spleen, and the aorta revealed a severe 
degree of focal involvement (Fig. 1). No other pathologic changes were 
observed. 

The wall of the ascending portion of the aorta was markedly thickened 
and roughened, and contained numerous, large, calcified plaques and 
nodules. Immediately above the aortic valve, the aorta was so distorted 
by the sclerotic process that a small aneurysmal dilatation was formed 
(Fig. 2). The intima, however, was not ruptured. There was a large 
group of calcified nodular masses surrounding the points of origin of the 
brachioceplialic arteries, and the process extended up in the walls of these 
vessels for a distance of 4 to 5 cm. The upper thoracic aorta disclosed 
slightly thickened walls and the intimal surface was comparatively smooth. 
The lower thoracic aorta down to the origin of the celiac axis was thinner, 
but at each segment where the intercostal arteries emerged the surrounding 
aortic wall bulged outward and was densely calcified. The abdominal 
aorta below the origin of the superior mesenteric artery was apparently 
normal. 

It is peculiar that the lesions were absent in the lower part of the aorta 
and in the smaller arteries. However, as has been previously noted. Fox 
found the same distribution in his series. This is just the reverse of the 
ordinary distribution observed in the aorta of man, where the most severe 
sclerosis is often seen in the distal portion. In man, also, the calcified areas 
are not piled up as they were in this dog, and the so-called “atheromatous 
abscesses and ulcers” so commonly associated with aortic sclerosis in 
human beings were entirely lacking. The heart appeared to be slightly 
hypertrophied but was otherwise normal. Tlie aortic valve leaflets were 
not affected even though the aortic wall behind them was definitely calcified. 
The coronary ostia were not compromised. 

Microsopically, the changes in the aortic wall appeared to be limited 
almost entirely to the media. In eveiy section taken from numerous areas 
along the course of the aorta the intimal lining could be followed quite 
easily and in only a few small areas was it slightly thickened. The upper 
thoracic portion of the aorta, which was free from calcified plaques, was 
slightly thicker than normal, mainly as a result of an increase in the colla- 
genous fibers as revealed by the Van Giesen stain. A similar section 
stained for mucin did not disclose any appreciable increase in this substance 
in the interstitial spaces. The elastic fibers were brought into the fore- 
ground in another group of sections by the Weigert elastic tissue stain 
(Fig. 3). They appeared to be unusually tortuous and shghtly fragmented 
but were otherwise not remarkable. The internal elastic lamina was 
readily discernible immediately beneath the intima and it was intact 
throughout its entire length. In sharp contrast to the areas just described 
were the portions of the aortic wall which had become calcified. These 
calcified nodules were found entirely within the media, and although tliey 
projected both inward and outward, the 3 ^ pushed the internal and external 
elastic lamina ahead of them. The main mass of calcification was com- 
posed of basophilic amorphous material which contained no cholesterol 
crystal clefts. It had that peculiar paraffin-like appearance so frequentl 5 '^ 
seen in the aortic ring in cases of calcified aortic stenosis in man (Fig. 4). 
Smaller areas were more homogeneous and eosinophilic, but the absence of 
marrow spaces and osteoblasts disproved any bone formation. 

In contrast to the relativel}'’ large amounts of lipoids ordinarily found in 
association with aortic sclerosis in man, sections of this dog's aorta which 
were stained with scharlach R revealed these substances in negligible 
quantities. 

Sections of the kidnej'^s, fiver, brain, and other organs revealed no 
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evidence of fibrosis or thickening of the smaller arteries. The wall of the 
pllbladder in the fundic region was deepl}'^ ulcerated, the muscle la 3 "ers 
being invaded b}^ neutrophils and fibrin. There was a dense lajTr of fibrous 
tissue beneath the bed of the ulcer which undoubtedl}"^ meant that the acute 
process was superimposed on a chronic one. 

Comment. Tlie lesions which have been described in the aorta 
of this dog were of unusual interest for three reasons: 1, the condi- 
tion is extremely rare in dogs; 2, its morphologic features were for 
the most part dissimilar to those ivliich are commonlj’^ found in 
aortic sclposis in man; and 3, they closely resembled the lesions 
observed in tlie aorta in association with calcified aortic stenosis in 
man. The aorta was affected principall}^ in its first segment, tlie 
non-calcified portions were practically normal, the calcified masses 
were brittle but not softened, and there were no atheromatous 
abscesses or ulcers. The lipoid elements were not increased, and 
the intima and internal elastic lamina were practically unaffected. 
Even though we were unable to determine the causative agent in 
this case, tlie morphologic evidence would appear to favor an infec- 
tious origin rather than sclerosis due to old age. 
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A CASE OF XANTHOMA DIABETICORUM ASSOCIATED WITH 
DIABETES MELLITUS AND ACROMEGALY. 


By j. Arthur Buchanan, M.D., M.S. (in Med.), 

ATTENDING PHYSICIAN, WYCKOFP HEIGHTS AND CONEY' ISLAND HOSPITALS; 
ELECTHOCAnDIOLOGIST, YI-YCKOFF HEIGHTS HOSPITAL, 

AND 

Joseph C. Indelicato, M.D., 

BROOKLYN, N. Y. 


(From the Medical Service, Coney Island Hospital.) 


Xanthoma diabeticorum, associated 'with diabetes mellitus and 
acromegalj', has been reported in three previous instances.^'^ Xan- 
tlioma diabeticorum is not rare, as in 1933 McGaviek and Shepard- 
soiT collected 97 cases. Acroinegalj', as such, is so common tliat 
cases are no longer reported. 


Case- Report. S. L., aged 29 years, white, m.ale ta.vicab driver, was first 
admitted Febniary 1, 1933, complaining of weakness, .“f ' 

siness. A tonsillectomy was performed at the age of 10. Tlicre va- 
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venereal history. He had no cardiac or pulmonary symptoms. About 2 
years before admission he noticed he was gaining weight rapidly. His 
neck, nose, and ears (Fig. 1) increased in size while he became mentally 
sluggisli. Two weeks before admission he began to take pituitary and thy- 
roid extract. He lost 35 pounds in weight, became weak, thirsty, and 
drowsy. There was no history of headache, dizziness, nor vomiting. The 
sexual desire and power increased. 

On physical examination the temperature was found to be 98.6° F., pulse 
IIS, and respirations 28. The calvarium, ears, andi nose were enlarged. 
The supercUiaiy ridges and antral regions were large. The lower jaw was 
prominent. The lips were deeply fissured (Fig. 2). The tongue was in- 
creased in size in all dimensions. The teeth were carious. The thyroid 
was not palpable. The chest was well developed and expanded equally 
on both sides. The heart, lungs and abdomen showed no abnormalities. 
There was no thickening, or tortuosity of the peripheral blood-vessels. 
The Iiands and feet were enlarged, the fingers short and wide (Fig. 3). The 
patellar and Achilles reflexes were present and normal. The skin was dry, 
and there were no eruptions present. The ocular fundi were normal. Roent- 
genograms showed an enlargement of the soft tissues of the hands and feet; 
skull moderately large, with fairly thick bones in the vault. The sella 
turcica (Fig. 4) was moderately enlarged, but there were no evidences of 
bone erosion. 

The urine showed +4 sugar and acetone. The blood urea nitrogen was 
14.3 mg., creatinine 1.5 mg., and glucose 400 mg. All figures in this report 
for blood chemical substances represent amounts found in 100 cc. of blood. 
The iDlood Wassermann test was negative. The blood count was normal. 

The patient left the hospital of his own accord after 7 days. 

The second admission was April 4, 1933, for impending diabetic coma. 
The urine showed -f4 sugar, -4-4 acetone, and +2 diacetic acid. He was 
rapidly desugarized and detoxicated by the use of insulin. The patient was 
placed on a diet of carbohydrate, 140 protein, 70 gni.; fat, 130 gm., 
with insulin dosage of 30, 30 and 40 units. The examination of the fundi 
at this time revealed some granular changes in the maculse. The roent- 
genogram of the skull showed no changes over the previous admission. 

The patient left the hospital after a few days of treatment. 

On October 16, 1933, he was admitted to the hospital complaining of 
diarrhea and weakness. He had not adhered to the diet. The urine showed ; 
+4 sugar, and 4-4 acetone. The blood studies showed; 366 mg. of sugar, 
and 480 mg. of cholesterol. The previous dietetic regimen was instituted. 
He signed his release on the sixth day when the blood sugar was 333 mg. 

On June 20, 1934, he was admitted complaining of generalized weakness, 
generalized ulcerating and non-ulcerating nodules of the skin, polydipsia 
and polyphagia. The fairly hard nodules were located on the posterior 
lower third of the arms, and upper one-third of the forearms, and anteriorly 
over the lower third of the thighs, knee caps, and upper third of the legs 
(Fig. 5). Their size varied greatly and in some instances they were con- 
fluent. A yellowish pigment was located at the summit of all the non- 
ulcerated areas. The nodules came on so gradually that he was not aware 
of them until they were well marked. The blood chemical tests showed; 
sugar 222 mg., and cholesterol 480 mg. After desugarization a biopsy was 
performed on one of the nodules, which showed the lesions to be of xan- 
thomatous origin (Fig. 6). The blood studies on June 25, showed; sugar 
285 mg., and cholesterol 480 mg. 

As an outpatient on July 2, 1934, the blood sugar was 333 mg., and chole- 
sterol 480 mg. On August 2, the blood cholesterol was 480 mg. 

On November 25, 1934, he was admitted complaining of nodules wliich 
had been present since May, 1934. There was no itching of the skin. There 
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was a complete loss of sexual desire and power. The gums were studded 
uuth noduto, discrete, and confluent lesions on a red base with a yellowish 
summit. The nodules bled easily. A roentgenogram showed no increase 
j turcica since February 2, 1933. On December 1, the 

total blood lipoids were 875 mg. On December 7, 1934, the blood studies 
showed; glucose 666 mg., calcium 11.5 mg., cholesterol 667.7 mg., and total 
blood lipoids 934 mg. The urine showed 2.'5% of sugar. The blood count 
was normal. The blood lipoids later rose to 1000 mg. 

The eye examination on December 7, 1934, by Dr. K. M. Rogers, showed 
normal movements and reflexes in both eyes. The cornea), anterior cham- 
bers, irides, and lenses Avere normal. There were no Autreous opacities. 
The right optic nerve AA’as clear in outline AV'ith a normal physiologic cup. 
The nerve head Avas slate gray in color. The retina shoAved an unusual pink 
color OA^erlaying a gray pigment. There Avere fine granular changes in the 
macular region. The veins were darker than the arteries, light laA'ender in 
color, neither full nor tortuous, nor increased in size. The outline of the 
arteries was normal, but their Avails AA-ere gray and flat. The left optic 
nerA'e AA'as the same as the right. The A'essels in the left Avere more engorged 
than in the right, and the laA'ender color aa’ss deeper. The inferior temporal 
vein AA’as more engorged than any other A'essel in the fundus. The macula 
showed fine granular changes. The A'isual fields shoAved bitemporal con- 
traction. The A'ision Avas normal in both e 3 ’es. 

The patient Avas jiut on a diet of carbohydrate, 280 gm. ; protein, 100 gin . ; 
fat, 120 gm., Avith insulin dosage of 60, 40 and 50 units. The diet was 
changed on December 8, 1934, to carboliA'drate, 150 gm.; protein, 60 gm.; 
fat, 60 gm., AA'ith insulin units 20, 20 and 20. In spite of large insulin dosage, 
the percentage of sugar in the urine varied from 1.4% to 10%. The blood 
sugar varied from 365 mg. to 666 mg. The urine volume varied from 2000 
to 3000 cc. per 24 hours. The patient Avas discharged after 72 days Avitli a 
diet of carbohj'drate, 150 gm.; protein, 60 gm.; fat, 40 gm., AA'ith insulin 
dosage of 35 units three times a day. The blood sugar at the time of dis- 
charge was 400 mg. The patient alwaj's got extra food from some place, 
so sugar values did not indicate therapeutic responses. The situation could 
not be controlled. 

The patient Avas admitted on December 4, 1935, and the laboratory data 
and tlierapj' are given in Table 1. A repeated examination for prolan in 
the urine shoAved a small quantitj' present. Fort}' cc. of urine contained 
1 mouse unit or 6 rat units. Follicle stimulation Avas produced, but no 
lutein cysts nor “blut punkte” Avere present. 

The patient is alh’e on June 1, 1937, and the chemical status remains the 
same, although he is taking 150 to 160 units of insulin a day. The lesions 
of the skin haA'c returned since the insulin is not giA’eii every second hour. 
The lips are deeply fissured. The disproportionate enlargement of the soft 
tissues of the ears, hands, nose, and feet Avhich diminished considerably for 
a time, has regressed. Headaches arc not jiresent, and the mentality is 
not sluggish. He Aveighs 190 pounds. Sexual desire and power arc absent. 

Comment. The pituitary disturbance, Avhich expressed it.sclf 
a.s acromegaly, was the primary change in this ease. The factor or 
factors AA'liich caused the pituitary cliange are unknoAvn and may 
.still be operatiA'e. The diabcte.s mellitus and the lipoidal changc.s 
are secondary. The oA'cr-seerction on the part of the pituitary 
apparently has subsided, perhaps because of cellular degeneration, 
as the enlargement of the hands and feet has decreased, and there is 
complete loss of sexual iiowcr and desire. The hpoidal eJianges 



Fig. 1. — Shows size of nose, ears, Fig. 2. — The deep fissures in the lower lip 
neck and head. are clearly shown. 



Fig. 4. — Illustrates the size and condition of sella turcica and cHnoid processes. 







Fig. 5. Illustrates multiple lesions over arms and forearms, thighs, knees, and 

uppei legs. 



Fig. 6. — Section from cutaneous nodule showing foam cells present. Special fat 
stains showed lipoidal material in crystal-like arrangement. 


Fjo. 7. Fig. S. 



Fig. 7.— Shows a few legions on posterior surface of arras and forearms. 

Fig. S.— .Shows a moderate miralior of lesions on thighs and legs. . ome were flat, 
purplish areas, others nodules with a yellowish summit. 
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in the skin and the excess lipoids in- the blood could be restored to 
the normal condition by frequent moderately large doses of insulin. 
The liperaic state of the retina disappeared under the same therapy. 
There are no signs of arterial changes at the present time. 

Table 1. — Labohatory Data for 180 Days. 


Date. 

Sugar 

unne 

(%). 

Blood 

sugar. 

Total 

blood 
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Total 
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lip- 
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met- 

abo- 
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1935. 


' 
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1.4 
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990.0 


50U t.i.d. 
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2.5 
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tl 

■33 
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. 
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400 
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1 
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. . 
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500 
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4.0 
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' tr 
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Nog. 

222 
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« 
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0.8 
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“ 

, J 
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... 
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Neg. 
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({ 
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. 
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.. 

200} 

3-10 

Neg. 
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4-28 

1.0 
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5-8 

1.2 

400 

300.0 

<< 

■■ 

0 
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Miscellaneous. 


j Cholesterol ester CGO; full house 
j diet, unweighed 
' Sedimentation test, 78. 
j No signs of hyperthyroidism. 

1 No signs of hyperthyroidism. 
Acetone +4- 


Acetone +3. 

Acetone +2. 

• Sugar-free at times. 

No signs of hyperthyroidism. 

Two hours after high-protein 
meal (B.M.E.). 

No signs of hyperthyroidism. 


1 Lesions on arms and logs dis- 
j appearing (Figs. 7, 8). 

I 

I 

I 



' Cholesterol ester, 236. 

I Lesions are reappearing on arms 
and legs. 


( 

I 


Summary. A study of a patient with xanthoma diabeticorum 
associated with diabetes mellitus and acromegaly over a period of 
4 years is reported with evidence to show that chronic cholesterol- 
emia in man is not promptly'’ followed b 3 '- the development of arterio- 
sclerosis. 
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PHOTOMETEIC STUDIES OF VISUAL ADAPTATION IN RELA- 
TION TO MILD VITAMIN A DEFICIENCY IN ADULTS.* 

By Marvin B. Corlette, 
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(From the Department of Medicine, Vanderbilt University School of Medicine.) 

Essential hemeralopia, or night blindness, is tlie difficulty of 
adapting the faculty of vision to very faint illumination. The rela- 
tion of vitamin A deficiency to hemeralopia has been clearly shown 
by the studies of Fridericia,* Holm,® Tansley, ® and Wald, ® and it is 
generally stated that hemeralopia is one of the earliest manifesta- 
tions of vitamin A deficiency. In the last 3 years Jeans and Zent- 
mire,^ Park,® and Jeghers® in tliis country, Frandsen^ in Denmark, 
and Snelling^ in Canada have reported clinical studies of hemeralopia 
as a manifestation of vitamin A deficiency. Most of these authors 
used the Birch Hirschfeld type of photometer which has several 
objectionable features that make it difficult to establish satisfactory 
standards or to compare one autlior’s data with those of another. 
Snelling goes so far as to say that he found tlie Birch Hirschfeld 
photometer imsatisfactory for the- estimation of small variations 
in dark adaptation, and gives data on 12 healtliy adult subjects 
who were tested on successive days. 0\'er half of tliese subjects 
showed marked fluctuation from day to day, although tliere was 
no cliange in their usual routine. Recentlj^ an improved photom- 
eter has been devised which measures dark adaptation in stand- 
ard units of liglit intensity- (millifoot candles), has a controlled and 
constant source of light for blanching and is so constructed that one 
can make readings quicker and with ease. Up to the present, only 
Jeans and Zentmire have reported a study using this instrument. 
Their report is concerned chiefly witli the elaboration of a teclmique 
for its use. Although thej’’ state tliat several hundred subjects were 
tested, data are presented only on a group of 60 children. Aliout 
as many of these subjects were found to have poor dark adaptation 
as were reported in previous studies using the Birch Ilirsclifeld 
])hotometer. 

We have used tliis photometer recently to study the \'itnmm A 
nutrition of a group of adult patients attending our clinic and to 
determine the range of dark adaptation in normal adults. 

* This study iv.'is aided liy a grant from the Division of Mwlical Sciences of the 
Rockefeller Foundation. 
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Methods. The subjects studied were 60 adult clinic patients, and 54 
supposedly normal adults. All of the patients were ambulatory and had 
either functional or minor organic illnesses. Many of them gave histories 
of inadequate diets but none had outspoken signs of vitamin A deficiency 
save for an occasional one with a mild dermatosis. We regarded the group 
selected as fairly representative of our clinic patients. Ten of them are 
excluded from this report because of marked refractive errors (which we 
felt might possibly interfere ndth their dark adaptation), or because of 
ophthalmoscopically demonstrable e 3 ’-e lesions. Tlie supposedly normal 
group was composed of doctors, technicians and clerical workers, all of 
whom were presumably healthy and were able to secure adequate diets. 

After the original test, 22 of the patients were given 25,000 units of vita- 
min A daily by mouth in the form of halibut liver oil for 4 to 6 weeks and 
retested. Eleven of the supposedly normal subjects who showed poor 
adaptation were treated in the same way. For comparison, 10 from the 
same supposedly normal group with high original readings were also given 
supplementary vitamin A to .determine ^vhether their light perceptions 
could be improved or whether thej’’ were already at optimum levels. To 
determine the constancy of an individual’s dark adaptation from day 
to da}”-, 3 subjects from the noi-mal group were tested on 10 successive 
days, 1 month after tlie completion of the above studies. No change was 
made in their usual routine or diets and they were not given supplementary 
vitamin A. 

The instrument used is shown in Figure 1. Essentially it consists of a box 
in which are housed a source of strong light of constant intensity and a much 
weaker light, both separated from the eye piece by a metal screen which 
has 5 small perforations at its center in the form of the quincunx of the throw 
dice. The ra 3 ’^s from the weak light source are transmitted through the per- 
forations in this screen with diminishing intensity from left to right, and 
the amount of this light is controlled by a finely graded rheostat whose 
resistance is calibrated in terms of millifoot candles. Turning the rheostat 
control clockwise decreases the light intensity and tiie spots begin to fade. 
When the center spot fades completely the rheostat is turned counter- 
clockwise until this spot just reappears, which is taken as the end point 
and recorded in millifoot candles. By means of a switch it is possible simul- 
taneously to lower the screen from vieiv and turn on the bright light for the 
purpose of exliausting visual purple. 

The technique we employed in making the test is similar to that described 
by Jeans and Zentmire.^ Testing requires a total of 23 minutes divided 
into 3 periods: 1, a 10-minute fore-period, in the dark; 2, a 3-minute exposure 
to the bright light of the photometer; and, 3, a 10-minute recovery period 
in the dark. Frequent readings are made during the preliminary and recov- 
ery periods and the results can be shown best by means of a graph in wlfich 
tlie photometer readings in millifoot candles are plotted against time in 
minutes (Fig. 2). The fore-period serves primarily to bring all subjects 
more nearly to an equal basis for the test. The mid-period represents the 
3 minutes during which the subject’s visual purple is exposed to the rays 
of a 100-watt lamp. The recovery period represents the most active stage 
of the regeneration of visual purple. The readings taken during the recovery 
period are the important ones and of these, the first, taken 20 seconds after 
blanching, is the most important. The smaller the reading in millifoot 
candles the better the dark adaptation. The curves of those with excellent 
dark adaptation approach a straight line and conversely those with the 
poorest adaptation depart farthest from a straight line graph. Readings 
late in the recovery period are also significant, and ma 3 ’- indicate retarded 
or poor ultimate recovery. 
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Duplicate tests were made on many of the subjects and in the majority 
of the cases these readings were in satisfactory correspondence. The figures 
given represent an average when more than one determination was made. 


Fig. 1. — PhotORrnph of photometer used in this study. (Biophotometer, mnnU' 
factured by Frobor-Fnybor Comp.my, Cleveland.) 



TIME IN MINUTES 

I/I 



Fig. 2 .— Typical graph of photometer reading-- in the three phirses of ihe test period. 
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Results. The results of the examination of 54 supposedly normal 
subjects are given in Table 1. In Figure 3, we have represented the 
average readings for the whole group by means of a composite graph. 
The average value for the first reading in the recovery period was 


Table 1 . — Photometer Readings on 54 “Normal" Subjects. 


Fore period (10 minutes). Recovery period (10 minutes). 





/• - ■ ■ 

1 

2 

3 

• ’ 1 

2 

3 

4 

Subject. 

Age. 

Se.\. 

mfo.* 

mfc. 

mfc. 

t mfc. 

mfc. 

mfc. 

mfc. 

1 G. H. 

26 

F 

O.GGO 

0.295 

0.123 

0.900 

0.258 

0.080 

0.067 

2 A. M. 

34 

F 

.5G5 

.210 

.099 

1.875 

.370 

.080 

.032 

3 M. C. 

27 

M 

.106 

.025 

.010 

.368 

.027 

.014 

.007 

4 H. F. 

33 

F 

.080 

.018 

.008 

.390 

.038 

.016 

.010 

5 M. G. 

26 

F 

.172 

.021 

.010 

.204 

.058 

.019 

.006 

6 V. T. 

25 

F 

.690 

.105 

.058 

.580 

.080 

.029 

.029 

7 R. K. 

41 

M 

.193 

.028 

.010 

.130 

.016 

.006 

.004 

8 M. T. 

38 

F 

.225 

.043 

.017 

.305 

.058 

.016 

.010 

9 F. L. 

25 

F 

.148 

.015 

.008 

.142 

.018 

.010 

006 

10 L. T. 

28 

F 

.097 

.029 

.022 

.260 

.063 

.024 

.008 

11 j. y. 

42 

M 

.800 

.158 

.121 

.700 

.135 

.106 

.029 

12 E. W. 

29 

F 

.249 

.063 

.041 

.472 

.071 

.081 

.010 

13 P. Z. 

24 

F 

.240 

.047 

.022 

.180 

.041 

.010 

.010 

14 S. C. 

26 

M 

.328 

.017 

.007 

.289 

.063 

.014 

.008 

15 H. K. 

33 

F 

.380 

.076 

.044 

.195 

.026 

.012, 

.007 

16 M. K. 

26 

F 

.440 

.135 

.042 

.545 

.145 

.050 

.025 

17 M. R. 

34 

F 

.063 

.038 

.014 

.180 

.035 

.032 

.014 

18 E. B. 

38 

M 

.260 

.044 

.015 

.455 

.055 

.014 

.010 

19 T. R. 

30 

M 

.395 

.072 

.035 

.618 

.118 

.044 

.024 

20 A. N. 

40 

F 

.129 

.022 

.019 

.350 

.030 

.008 

.006 

21 E. W. 

38 

F 

.216 

.136 

.029 

.350 

.160 

.031 

.009 

22 T. B. 

29 

M 

.076 

.018 

.008 

.240 

.047 

.011 

.009 

23 A. M. 

27 

M 

.210 

.023 

.010 

.328 

.078 

.014 

.005 

24 E. J, 

30 

M 

.445 

.181 

.104 

.840 

.132 

.042- 

.014 

25 S. W. 

37 

F 

.341 

.151 

.039 

.410 

.126 

.047 

.035 

26 J. V. 

40 

M 

.240 

.047 

.019 

.410 

.092 

.019 

.014 

27 F. S. 

26 

F 

.592 

.247 

.2G5 

.860 

.260 

.158 

.118 

28 A. B. 

23 

F 

.447 

.076 

.042 

.600 

.154 

.038 

.016 

29 T. H. 

45 

M 

- .180 

.190 

.092 

.580 

.195 

.063 

.038 

30 J. H. 

26 

M 

.195 

.065 

.024 

.330 

.026 

.017 

.010 

31 M. M. 

34 

M 

.240 

.015 

.007 

.240 

.046 

.014 

.008 

32 L. S. 

32 

F 

.187 

.026 

.006 

.630 

.018 

.008 

.012 

33 S. H. 

30 

F 

.237 

.111 

.026 

.630 

.105 

.050 

.027 

34 R. D. 

46 

F 

.440 

^ .158 

.058 

.635 

.238 

.083 

.049 

35 K. M. 

37 

M 

.315 

.100 

.024 

.216 

.030 

.049 

.018 

36 H. K. 

20 

F 

.450 

.110 

.035 

.770 

.191 

.062 

.041 

37 H. W. 

38 

M 

.240 

.017 

.015 

.410 

.069 

.019 

.007 

38 A. C. 

34 

F 

.340 

.072 

.017 

.525 

.055 

.030 

.011 

39 F. L. 

24 

M 

.136 

.026 

.010 

.290 

.052 

.010 

.008 

40 W. C. 

22 

M 

.240 

.018 

.015 

.350 

.019 

.010 

.004 

41 V. Y. 

17 

F 

.160 

.063 

.015 

.380 

.069 

.015 

.010 

42 L. D. 

22 

M 

.204 

.107 

.014 

.840 

.100 

.041 

.044 

43 B. B. 

24 

M 

.100 

.024 

.007 

.520 

.084 

.018 

.006 

44 H. S. 

26 

M 

.470 

.096 

.022 

.380 

.047 

.016 

.014 

45 J. W. 

37 

F 

.380 

.216 

.069 

1.100 

.315 

.122 

.058 

46 J. W. 

26 

M 

.350 

.110 

.092 

.380 

.160 

.260 

.069 

47 M. M. 

29 

F 

.187 

.044 

.035 

.180 

.047 

.014 

.024 

48 J. E. 

28 

M 

.069 

.031 

.008 

.580 

.026 

.014 

.006 

49 E. G. 

21 

M 

.440 

.030 

.020 

.690 

.063 

.019 

.005 

50 B. K. 

36 

F 

.630 

.290 

.136 

1.000 

.260 

.216 

.110 

51 B. D. 

22 

F 

.290 

.084 

.136 

.470 

.170 

.058 

.019 

52 F. L. 

29 

F 

.315 

.044 

.019 

.350 

.069 

.016 

.009 

53 D. 0. 

25 

M 

.580 

.136 

.052 

.380 

.069 

.022 

.019 

54 F. E. 

23 

M 

. . . 

. . . 

.014 

.800 

.084 

.017 

.007 

* Millifoot candles. 




t Blanching 

(3 minutes) . 



0.50 millifoot candles, and the average value for the final reading 
was 0.02 millifoot candles. Also on this graph is shown the curve 
of the subject with the highest reading in the group and the curves 
of two low subjects. One of the latter was low because of a poor 
initial recovery reading; the other because of poor final recovery 
readings. In addition, we have plotted the initial recovery readings 
for each subject in the group, to give an idea of the spread of these 
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values. Though some were low, 83% of them fell above 0.70 milli- 
foot candles in 'their initial recoverj'^ reading. 

Indimdual readings for the 50 clinic patients are shown in Table 2. 
The average readings for this group are shown by means of a 


TIME IN MINUTES 



Fiii. 3. — Graph of "normal" subjects: n, composite curve for 54 normals; b, liiKli- 
est -subject in group: c, subject showing pooiest initial recoverj’ reading; rf, subject 
siiowing poorest final recovery. The dots represent the initial recovery readings for 
each individual in the group. 


composite curve in Figure 4, and also the initial recovery reading 
for each subject. Here the average value for the initial recovery 
reading was O.SS millifoot ctindles and that of the final reacling.s vas 
O.O.j millifoot candles. Tliere is considerably more spread of the 
initial recovery reailings than in the normal group and .o0% of the 

subjects fall below the'o.70 millifoot candle value. 

The results with the 22 clinic patients who had low oripnal reati- 
ings and were given vitamin A for 4 to G weeks arc shown in 1 able .5. 
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All but one of these patients (Case 22) sliowed definite improvement, 
most evident in tlie initial recovery reading. Composite curves 
representing tlie average readings of this group before and after 
treatment are sliOAvn in Figure 5. It is notewortliy that tlie average 
initial recovery reading after treatment was 0.59 millifoot candles. 

Table 2. — Photometeh Readings on 50 Patients. 


Fore period (10 minutes). Recovery period (10 minutes). 





1 

2 

3 

1 

2 

3 

4 

Subject. 

Ago. 

Sex. 

mfc.* 

mfc. 

mfc. 

t mfc. 

mfc. 

mfc. 

mfc. 

1 0. H. 

30 

F 

0.240 

0.058 

0.038 

0.880 

0.100 

0.084 

0.029 

2 M. H. 

44 

F 

1.250 

.655 

.226 

1.530 

.580 

.285 

.069 

3 B. B. 

GO 

F 

.457 

.055 

.035 

.930 

.150 

.042 

.031 

4 C. M. 

52 

F 

.2G0 

.072 

.024 

.520 

.130 

.031 

,018 

5 F. R. 

44 

F 

.970 

.233 

.067 

1.080 

.243 

.096 

,039 

0 H. B. 

36 

F 

.122 

.031 

.010 

.440 

.052 

.019 

.014 

7 H. B. 

24 

F 

.260 

.105 

.031 

.580 

.142 

.063 

.031 

8 P. W. 

58 

M 

.890 

.302 

.141 

.920 

.350 

.086 

.050 

9 P. G. 

20 

M 

.076 

.065 

.016 

.260 

.084 

.024 

.Oil 

10 R. M. 

30 

M 

.350 

.058 

.018 

.365 

.076 

.023 

.010 

11 L. L. 

52 

F 

.500 

.170 

.092 

1.340 

.520 

.132 

.082 

12 F. T. 

41 

F 

.440 

.350 

.170 

1.000 

.690 

,290 

.160 

13 E. W. 

32 

F 

.975 

.259 

.235 

1.480 

.815 

.405 

.212 

14 M. S. 

19 

F 

.635 

.048 

.035 

.575 

.098 

.044 

.010 

15 C. G. 

23 

F 

.228 

.024 

.003 

.417 

.066 

.016 

.007 

IG M. L. 

40 

F 

.315 

.031 

.018 

.690 

.069 

.015 

.008 

17 A. B. 

19 

F 

.260 

.228 

.024 

.550 

.160 

.060 

.045 

18 R. M. 

55 

F 

1.250 

.690 

.420 

2.810 

.535 

.294 

.256 

19 W. P. 

20 

M 

.195 

.110 

.031 

.365 

.092 

.030 

.014 

20 N. J. 

40 

F 

.550 

.260 

.026 

1.100 

.122 

.076 

.063 

21 L. P. 

29 

F 

.100 

.015 

.007 

.350 

.044 

.013 

.005 

22 S. A. 

45 

F 

.180 

.052 

.014 

1.100 

,216 

.058 

.017 

23 C. S. 

32 

F 

.240 

.024 

.007 

.030 

.122 

.052 

.010 

24 J. V. 

53 

M 

.136 

.148 

.024 

.580 . 

.084 

.024 

.007 

25 W. K. 

52 

M 

.660 

.235 

.054 

1.010 

.129 

.066 

.035 

20 M. L. 

49 

M 

.840 

.380 

.092 

.690 

.195 

.055 

.038 

27 P. H. 

20 

M 

.580 

.217 

.042 

.760 

.220 

.090 

.049 

28 J. L. 

23 

M 

.315 

■ .031 

.018 

.315 

.047 

.008 

.004 

29 G. L. 

37 

M 

.580 

.100 

.038 

.315 

.058 

.024 

.008 

30 S. T. 

21 

F 

.440 

.100 

.038 

.580 

.148 

.047 

.020 

31 G. S. 

22 

F 

.520 

.180 

.022 

.690 

.160 

.031 

.019 

32 C. J. 

29 

M 

1.360 

.880 

.122 

1.220 

,350 

.148 

.084 

33 S. D. 

50 

F 

1.800 

.580 

.122 

1.360 

.180 

.063 

.012 

34 L. B. 

38 

M 

.216 

.015 

.038 

.840 

.069 

.031 

.011 

35 T. E. 

32 

M 

1.220 

.760 

.260 

1.480 

.350 

.216 

.213 

36 A. P. 

27 

F 

.760 

.260 

.216 

1.360 

.290 

.160 

.080 

37 L. L. 

33 

M 

.410 

.029 . 

.019 

.580 

.110 

.030 

.014 

38 J. T. 

06 

M 

.690 

.122 

.027 

1.480 

.290 

.063 

.010 

39 G. W. 

40 

M 

.380 

.122 

.069 

.920 

.290 

.076 

.058 

40 0. B. 

19 

M 

.122 

.010 

.006 

.240 

.019 

.006 

.003 

41 M. P. 

17 

F 

.440 

.069 

.022 

.840 

.316 

.084 

.019 

42 H. W. 

2G 

F 

.440 

.100 

.029 

.520 

.122 

.044 

.015 

43 T. R. 

42 

M 

1.360 

.520 

.228 

1.360 

.470 

.260 

.110 

44 E. H. 

19 

M 

.160, 

.047 

.010 

.440 

.029 

.007 

.003 

45 M. Y. 

63 

F 

1.000 

.350 

.122 

2.500 

.240 

.116 

.047 

4G E. C. 

21 

F 

.290 

.187 

.052 

.520 

.216 

.092 

.031 

47 R. M. 

35 

F 

1.480 

.470 

.160 

1.800 

.180 

.148 

,122 

48 R. N. 

32 

M 

.260 

.026 

.014 

.470 

.003 

.014 

.005 

49 K. B. 

24 

M 

.840 

.260 

.069 

.760 

.260 

.047 

.110 

50 I. B. 37 F 

* Millifoot candles. 

.315 

.122 

.026 

.380 .084 .038 

t Blanching (3 minutes) . 

.014 


The results with 11 normal subjects who had low original readings 
and were given supplementary vitamin A are shown in Table 4, 
before and after treatment. Composite curves of these findings 
are shown in Figure 6. All of these subjects showed definite, im- 
provement, requiring an average of 0.45 millifoot candles less of light 
for the initial recovery readings after treatment. 

The composite curves before and after treatment of the 10 sub- 
jects with high readings from the same group are also shown in 
Figure 6, while their individual readings are given in Table 5. Here 
the changes were very slight, indicating that these subjects were 
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already at about their optimum dark adaptation^ and presumably in 
an optimum state of vitamin A nutrition. 


TIME IN MINUTES 



Fia. 4 . — Graph of patients; a, composite curve for 50 clinic patients; b, highest 
subject in group; c, lowest subject in group. The dots represent the initial recovery 
reading for each subject in the group. 


The initial recovery and the final recovery readings for the 3 
normal subjects tested on 10 successive days are shown in Table 6. 
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On ’the whole, these readings show onlj'’ sliglit variation from day to 
day, and fail to show the marked inconsistencies reported by Snell- 
ing, who used the Birch Ilirschfeld photometer. 

TIME IN MINUTES 


02468 to 02468 to 

roRE- PERIOD <4-iOHr« Recovery PeRJoD 



Fig. 5. — Composite curves for 22 clinic patients before and after treatment with 
vitamin A supplement (upper curve represents average readings after treatment). 


TIME IN MINUTES 



Fig. C.— “Norm.al” subjects given vitamin A supplement, a. Curve for 11 “nor- 
mals” with low readings, before taking vitamin A; b, same subjects, after taking vita- 
min A; c, curve for 10 “normals” with high rc.adings, hefore taking vitamin A; t/, 
s.ame subjects, after taking vitamin A. 
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Table 6. Successive Daily Readings on 3 Normal Subjects. 
Subject 1. Subject 2. Subject 3. 


D.uy. 


1 

2 

3 

4 

5 

6 
7 
S 
9 

10 


Average 


Initial 


recovery 

Final 

reading. 

reading. 

mfc.* 

mfc. 

0.240 

O.OOS 

.240 

.003 

.180 

.010 

.275 

.006 

.290 

.006 

.260 

.005 

.275 

.005 

.315 

.007 

.275 

.007 

.260 

.007 


.261 .006 


Initial 


recoveiy 

Final 

reading. 

reading. 

mfc. 

mfc. 

0.315 

0.008 

.216 

.006 

.290 

.006 

.240 

.007 

.290 

.009 

.260 

. .006 

.260 

.006 

.260 

.006 

.260 

.007 

.240 

.007 


.263 .007 


Initial 


recovery 

Final 

reading. 

reading. 

mff. 

mfc. 

0.470 

0.009 

.260 

.009 

.260 

.010 

.275 

.010 

.380 

.012 

.260 

.010 

.260 

.008 

.350 

.006 

.290 

.006 

.290 

.007 

.309 

.009 


* Millifoot candles. 


Discussion. Our data on the supposedly normal group shmv 
some variations in tJie light perceptions of these subjects and some 
obviously haim abnormally low readings. A check on tlie diet habits 
of these low subjects was not particularly revealing, and to explain 
these low readings one is forced to consider such factors as absorption 
and individual variations in vitamin A requirement. Inasmucli as 
83% of tliese subjects had initial recovery readings of 0.70 millifoot 
candles or less, and all of those with poorer. dark adaptation were 
brought within this range by treatment, it seems reasonable to 
regard this point as the limit of normal for tlie present. This con- 
clusion is supported by tlie fact that the average initial recovery 
reading of the clinic patient group was below this value and was 
raised to witliin this range by treatment, and by the fact that normal 
subjects witli initial readings within tliis range were but little im- 
proved by additional amounts of vitamin A. Such a standard 
agrees fairly well with that suggested by Jeans and Zentmire, who 
placed the limit of normal at 0.60 millifoot candles, for the initial 
recovery reading. 

By sucli standards Ave find that 50% of a representative group 
of our adult clinic patients had readings beloAV 0.70 millifoot candle.s 
after blanching. Inasmucli as all of tliese (including tliose with 
A’ery low readings) Avere improA'ed, and all hut 6 improA'ed to above 
0.70 millifoot candles after treatment, it appears that about half 
of our patients AA'ere in a state of mild A'itamin A deficiency as indi- 
cated by photometric studies. The constancy of the daily reading.^ 
in the 3 normal subjects indicates tliat the photometer used in thc.se 
studies apparently is more reliable than the Birch Ilirschfcld for 
making dark ada])tntion studies in adults. 

Conclusions.—]. We found the jihotonietcr and the technique 
described by Jeans and Zentmire (piite ^a^isfactory for making jiho- 
tometric studies in adults. 
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2. From a study of 54 healtliy adults, we propose an initial re- 
covery reading of 0.70 millifoot candles as a tentative value for the 
normal limit of dark adaptation. 

3. Several subjects with relatively poor dark adaptation were 
found in the supposedly normal group and all were improved by 
treatment with vitamin A. 

4. By the standards arrived at in this study about 50% of a group 
of adult ambulatory out-patients were found to have poor dark 
adaptation, indicating mild vitamin A deficiency. The great 
majority of these patients who received treatment showed definite 
improvement in dark adaptation. 
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POST-TRAUMATIC INTERNAL HYDROCEPHALUS. 

By Alan R. Moritz, M.D., 

ASSOCIATE PHOFESSOR OF PATHOLOGY, -WESTERN RESERVE UNIVERSITY, 

AND 

William B. Wartman, M.D., 

INSTRUCTOn IN PATHOLOGY, WESTERN RESERVE UNIVERSITY, CLEVELAND, OHIO. 

(From the Institute of Pathology, Western Reserve University, and University 

Hospitals.) 

This report is based upon a study of 4 cases of acquired chronic 
internal hydrocephalus. In each there was a history of severe 
head injury antedating the symptoms of the disease. Postmortem 
examination disclosed a chronic productive leptomeningitis in the 
region of the roof of the fourth ventricle with hemosiderin pigmenta- 
tion of the scar tissue and dilatation of all ventricles. 

In 1914, Dandy and Blackfan,® in a report of their observations 
on internal hydrocephalus, stated that “the production of hydro- 
cephalus by trauma is very difficult to prove. We have seen 1 case 
(not reported here) in which the father, who was a physician, 
insisted that the onset of the disease dated from the severe fall."’ 
Horrax,® in 1924, in a report of 33 cases of “generalized cisternaL 
arachnoiditis simulating cerebellar tumor,” included the case of a 
female, aged 28 years, who fell on the ice and “ was stunned for a 
few minutes.” Subsequently she developed internal Iwdrocephalus 
and 5 years following the injury was operated upon with the removal 
of scar tissue from the region of the roof of the fourth ventricle. 
She made a satisfactory recovery- Horrax did not discuss the 
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matter of post-traumatic hydrocephalus and did not say whether 
he considered the trauma in the above cited case to be significant 
or not. In 1925, Foerster'* reported the case of a diild, aged 11, 
who de'i^eloped an internal hydrocephalus following a head injury. 
At operation there was a subcerebellar "arachnoid cyst,” the 
removal of the lower "wall of which resulted in cure. 

A causal relationship between birth injury and internal hydro- 
cephalus has been observed more frequently than has the causal 
relationship between postnatal head injury and hj'drocephalus. 

Fraser and Dott® made the unequivocal statement that "we 
possess very definite evidence that intracranial hemorrhage pro- 
duced at birth is liable to be followed by hydrocephalus if the loca- 
tion of the hemorrhage is subtentorial.” They cited 7 cases of 
intracranial birth hemorrhage followed b;s' the development of 
internal hydrocephalus in which subsequent operation re\'ealed an 
obstructive “hemorrhagic effusion in the membranes," in the region 
of the fourth ventricle. 

In a critical investigation of the subject, Ford® concluded tliat 
following birth injury “it is possible that the aqueduct of Syh'ius 
may be plugged by blood clot or bits of necrotic brain tissue which 
become organized and a progressive hydrocephalus ensues. In 
6 cases out of 200 it is probable but not certain that this actually 
took place.” Jacobs'® reported a case of prf)gressi\'e acquired 
internal hydrocephalus following birth injury with subarachnoid 
hemorrhage which was cured by the removal of subtentorial “,\-cllow 
adhesions” which had occluded the foramina of MagciuUc ami 
Luschka. 

The roentgenologic findings in persons showing delayed neurologic 
disturbances after head injury indicate that post-traumatic hydro- 
cephalus is more common than the above case reports would indi- 
cate. Friedman’ reported the results of encephalograpliic examina- 
tions in 20 eases of “so-called traumatic neuroses following serious 
injury to the skull.” The head injuries had been sustained from 
between S days and 32 years prior to the enccphalographic e.xamina- 
tion and in 80% of them internal hydrocephalus was found to he 
present. Kennedy" regarded the finding of internal hydrocephalus 
as one of tlu' inqxjrtant criteria for determining whetluT or not 
organic disability had followed a head injury. 

There appears then to be a disparity between the clinical i)atho- 
logic studies (a.s indicatcf! by ca.'^e report.s) and the encei)halogrnj)hic 
evidence of Friedman as to the frcfiuency of interna! hydroccjdiahis 
fo]}owi))g liead injury. If in .some instances there is a definite cause 
and effect relatiotjship between hea«l injury and chronic jirogre.ssivc 
internal hydrocephalus the recognition of that relationship is of 
oltvious importance in legal mctlicine. Furthennore, if the 
the hydrocephalus is commonly the same as that descnl)ed o 
Jacobs, the condition is. on anatinnie grounds, amenabh- (o cure t.y 
surgical means. 




Fig. 1. — Large hemosiderin-containing phagocytes in thickened leptomeninges over 

pons in Case 5413. (X 220.) 



Fig. 2. — Left lateral recess of fourth ventricle from Case 5062, showing adhesions 
between cerebellum and pons. (X 30.) 
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The pertinent data, concerning tlic 4 cases included in this report 
are as follows: 

Case Reports. Case 50G2. — The patient was a white female of 4 years, 
wlio sustained a skull fracture as a result of being struck by an automobile. 
There was immediate loss of consciousness, with profuse bleeding from the 
nose and ears. Upon discharge from the hospital, there was no clinical evi- 
dence of organic disease of the brain. No medical record was available as to 
her subsequent course. About 4 months after the injury she was reported 
to have had comuilsions which increased in frequency and severity. She 
became stuporous and died at home without further medical observation. 
Death occurred 6-^ months following the injury. 

Postmortem examination disclosed a pronounced internal hydrocephalus 
involving all ventricles and including the lateral recesses of the fourtli ven- 
tricle. There was no enlargement of the head. There was a chronic basilar 
leptomeningitis in the region of the roof of the fourth ventricle with adhe- 
sions between the cerebellum and the pons. These adhesions were sparsely 
infiltrated by Ijunphocytes and hemosiderin-containing phagocytes. There 
was disseminated focal hemosiderin pigmentation of the leptomeninges. 

Case 5309. — The patient was a white male who sustained a cerebral 
concussion at the age of 16 as the result of being struck on the head by a 
baseball. There was loss of consciousness for a short duration but no 
immediate signs or sjunptoms of residual cerel^ral damage. _ Shortly after 
the injury, changes in behavior were noted and lie became intractable and 
asocial. Approximately 8 j'-ears following the injury, periodic syncope 
developed associated ivith weakness and periods of disorientation. There 
was a rapid deterioration during the last 6 weeks of life with terminal vomit- 
ing, cervical rigidity, hyperactive reflexes, a sense of strangling and papill- 
edema. 

Postmortem examination disclosed dilatation of all ventricles but most 
pronounced of the lateral and third. There were dense hemosiderin-contain- 
ing adhesions between pons and cerebellum. There were organized sub- 
epend 3 Tnal hematomas in the left lateral ventricle. The brain weighed 
1900 gm. 

Case 5413.— The patient was a white female child who sustained an 
intracranial hemorrhage during a difficult breech delivery. There was 
paralysis of all extremities and blindness of both eyes. Hydrocephalus was 
not thought to be present at the time of birth. At the age of mqnths it 
was thought that the head was enlarging and an encephalogram disclosed 
hydrocephalus to be present. At the age of S-J- years periodic convulsions 
occurred and these persisted at irreg^ilar intervals until death. The ter- 
minal illness began with an acute otitis media followed by an acute meningo- 
encephalitis. The patient was 8 years old when she died. 

Postmortem examination disclosed internal hydrocephalus with dilatation 
of all ventricles and marked enlargement of the head. There was a chronic 
productive basilar leptomeningitis with adhesions containing hemosiderin 
between pons and cerebellum. There was disseminated focal hemosiderin 
pigmentation_ of the leptomeninges. There was an acute otitis media, an 
acute sphenoidal sinusitis and an acute exudative meningo-encephalitis. 

Case 5499. — The patient was a white male of 28 years who fell and 
struck his head violently with a temporary loss of consciousness. There 
were no immediate neurologic signs of residual cerebral injury. Two weeks 
following the injury, headaches and vomiting developed, which increased 
in severity and frequenej'- for the ne.xt 2h months. Following the diagnosis 
of internal hydrocephalus, based upon encephalographic studies, an opera- 
tion was performed at which time adhesions in the region of the roof of the 
fourth ventricle were removed. There was temporary improvement but 
within a few weeks there was a recurrence of sjunptoms. Death occurred 
3;J months after the head injury. 
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1 oshtiorlcfu cxuviitiGtioTi disclosed dilatation of all ventricles resulting 
from a chronic productive basUlarj’- leptomeningitis in the region of the roof 
fourt'i ventricle. There were adhesions between the pons and the 
cerebeUurn. The adhesions were infiltrated by lyinphocjdes and large 
hemosiderin-contauiing phagocytes. There was some perivascular lympho- 
C 3 d>ic infiltration in the brain tissue beneath the thickened leptomeninges. 

Discussion, A comparison of these 4 patients showed them to 
possess several clinical and pathologic features in common. All 
had a definite history of trauma followed by a period of unconscious- 
ness, although only 1 patient (Case 5062) was known to have had 
a fractured skull. There was a latent period of variable duration 
between the accident and the onset of symptoms indicative of the 
development of internal hj^drocephalus. The intervals between 
head injury and death varied from 3| months to 8 years. The 
outstanding symptoms were stiff neck, lethargy, headache and 
limiting. The terminal period of the disease was cliaracterized 
by a rapid increase in the severity of all symptoms and included a 
rising pulse rate, respiratory embarrassment, papilledema, an in- 
creased spinal fluid pressure and the development of abnormal 
reflexes. The cranial nerves usually remained unaffected. One 
patient (Case 5499) was benefited temporarilj’- by repeated spinal 
taps and the injection of air beneath the spinal dura. 

The postmortem findings were similar in eacli case. There was 
partial or complete fusion of the pia arachnoid in tlie region of the 
fourth \'entricle by fibrous adhesions which were infiltrated by- 
lymphocytes and large hemosiderin-containing macrophages (Fig. 1). 
These adliesions obliterated tlie space between cerebellum and pons 
so that the roof of the fourtli ventricle could be exposed only by 
sharp dissection. Although the ventricular system was not injected, 
it was apparent tliat there was obstruction of tlie foramina of 
Luschka and Magendie. In all 4, the Sylvian aqueduct was dilated 
and shortened, and all ventricles were enlarged. In Case 5062 tlie 
lateral recesses of the fourth ventricle were dilated (Fig. 2). In 
Case 5413 an acute meningo-encephalitis secondary to otitis media 
developed terminally. 

Pathogenesis. These cases are examples of acquired internal 
hydrocephalus apparently due to adhesions in tlie region of the 
fourth ventricle. According to Dandy- these are the most common 
causes of this type of hydrocephalus; he has pointed out tliat “an 
obstruction in the cisterna under the medulla, pons or mesencephalon 
(that is, at any point between the foramina of Luschka and the 
cisterna interpeduncularis) will produce a stasis of fluid up to the 
point of an obstruction just as effectively as would a block nt 
aqueduct of Sylvius or at the foramina of Luschka and Magendie. 

It is true, however, that the unequivocal proof of the production of 
ob.structive adhesions by trauma is difficult to establish. No matter 
what the sequence of a severe head injury, the development of sign.s 
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and symptoms of increased intracerebral pressure and the jiathologic 
demonstration of the kind and location of. the obstruction may be, 
it cannot be proved that the trauma was anything more than a 
coincidence and that the adhesions did not result from a healed 
infectious leptomeningitis. 

The pathogenesis of such lesions must be considered on a basis 
of probability onljL The great variation in the manner in which 
extravasated blood is, absorbed or organized is well known and to 
Aschoff’s^ statement that “ das Schicksal des vergossenen Blutes ist 
ganz verschieden nach der Localization” might be added “und auch 
abhangend von der Grosse des Hamatoms.” MerkeP^ has called 
attention to the tendencj^ of extravasated subarachnoid blood to 
gravitate to the base of tlie skull beneath the cerebellar tentorium 
and over the medulla. Ford® has described the immediate inflam- 
mator^" response to subarachnoid bleeding as indicated by fever, 
leukocytosis and increase in white blood cells in the cerebral spinal 
fluid. Winkelman and Eckefl® observed a fixed tissue reaction in 
the leptomeninges in the form of fibroblastic proliferation following 
subarachnoid hemorrhage. Although both Hashiguchi® (in dogs) 
and Wortis^^ (in cats) reported the frequent development of a slight 
degree of internal hydrocephalus following experimentally produced 
skull fractures in animals, neither of them described organizing 
subarachnoid hematomas. A crucial experiment would be the 
production of a subarachnoid hematoma in animals by the injection 
of homologous blood and a subsequent study of its absorption and 
organization. No published reports of such experiments have been 
found. 

It seems probable that leptomeningeal adhesions may form as a 
result of the organization of a subarachnoid hematoma. The fre- 
quent occurrence of subarachnoid hemorrhage following severe head 
injury with or without skull fractures is well known (Winkelman 
and Eckel). In the 4 cases here reported the subjects were, so far 
as could be determined, normal prior to a severe head injury. 
vSubsequently they developed an internal hydrocephalus which was 
found to be the result of obstructive leptomeningeal adhesions in 
the region of the fourth ventricle. The presence of intracellular 
and extracellular hemosiderin in these adhesions indicates that they 
resulted from the organization of a hematoma or of a hemorrhagic 
exudate. Since traumatic hemorrhage can be inferred to have 
occurred and since there was no history of an infectious leptomen- 
ingitis it seems reasonable to attribute the adhesions to the preceding 
head injury. 

Summary. Four cases of head injury followed by chronic internal 
Itydrocephalus have been described. So far as was known, the 
individuals were normal before the- injury, which in every instance 
was sufficiently severe to have caused temporary loss of conscious- 
ness. Signs or symptoms of internal hj'drocephalus developed 
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froip 2 weeks to 8 years after the injury' and progressed with varying 
rapidity to death. Postmortem examination disclosed dilatation 
of all ^ entricles as a result of chronic obstructive leptomeningitis 
in the region of the roof of the fourth ventricle. The leptomeningeal 
adhesions contained hemosiderin and it was thought that they prob- 
ably resulted from the organization of a subdural hematoma which 
formed as the result of a head injury. 
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THE ASSIMILATION OF PROTEIN BY YOUNG CHILDREN WITH 
THE NEPHROTIC SYNDROME. 

By Lee E. Farr, ]\LD., 

ASSOCIATE IN MEDICINE, THE UOSFlTAl. OF THE ROCKEFELLER INSTITUTE. 

NEW YORK CITY. 

(From the Hospital of the RockefcUcr Institute for Medical Research.) 

Infokm.vtion coiiceruing protein nutrition is needed to tuiswcr 
several cpiestions concerning the behavior and treatment of so-called 
“lipoid nephrosis” and the nephrotic type of Bright's disease. 

The practical question of the optimal diet for protein regenera- 
tion in nephrosis has been without experimental answer. Since 
EpsteiiP it has been customary to feed as much protein as possible, 
but it lias never been sliown wlietlier tlic ma.xitmnn intake cansc.s 
the most rapid regeneration of protein in cither tlic tissues or the 
blood plasma. 

Conditions of, Observation. Five children, all -f years of age, with 
the nephrotic syndrome were oh.scrvcd continuously for a pcriofl of 
"id davs on diets differing in the protein content. Four were C'auca- 
sian and 1 (1. C.) was Chinese. Four (I. C., J. M., K. S., and ,1. T.) 
were ob.servcd simultaneou.sly and the fifth (B. tb) wa.s olwn'cd 
several months later. 'J'hc diets were skillfully prcjiared and fed 
under the direction of IMiss G. Drew. Four of the eliildreti were 
observed for a ])reliininary period wiiile the rojitine.s for collection 
of specimens were being cheeked. During this period they 
fed a diet of Ib'Kl calorics containing more fat than wa> led later. 
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After the tecluiiqiics of eolleetiou were satisfactorily worked out, 
the caloric intake was reduced to 1000 calories. It was originally 
planned to maintain the caloric intake at this level throughout the 
experiment, but in order to keep the children eating well it ivas 
necessary on the higher protein diets to increase this diet to 1200 cal- 
ories in three cases. In 2 instances it was possible to feed the desired 
range of protein without increasing the caloric intake. The total 
period was divided into 7 shorter intervals of approximately a week 
each, and during each interval a different protein intake was given. 
The salt intake was restricted to about 1 gm. per day. The protein 
intake in 4 of the children varied from 0.6 gm. per kilo, of ideal 
(normal for height and age) body weight to 4.8 gm, per kilo, and was 
given in this order, and in the fifth child from 1.1 to 4.4 gm. per kilo. 
In the fifth child the diet was started with 2.2 gm, of protein per 
kilo, of ideal body weight and increased gradually to 4.4 gm. per 
kilo., then decreased to 1.7 gm., followed by 1,1 gm. This was 
done to observe after effects of the high-protein period. Analysis 
of the diets is shown in Table 1 . The fat and carbohydrate contents 
in the 4 children’s diet were both varied during the first 3 periods, 
including the preliminary period previously noted. During the last 
3 periods the fat was kept constant and onl}^ the protein and car- 
bohydrate varied; in the fifth child the fat and caloric content were 
constant. The greater part of the protein offered consisted of meat, 
chiefly beef. Eggs and vegetables in the order given provided the 
rest of the protein. Milk was only sparingly given, usually 100 cc. 
or less per day. At no time during the course of these observations 
was it necessary to resort to feeding prepared protein mixtures, 
such as casein or lactalbumin in milk, in order to bring the protein 
intake up to the desired level. In addition to the regular diet, 
which included fresh fruits and vegetables, the children were given 
2 haliver oil capsules with viosterol and 5 gm. of fresh brewer’s 
yeast daily. Fluid was given ad lib. throughout the period of obser- 
vation. The children with 1 exception (I. C.) had good appetites 
and took the diets cheerfully and even avidly at all times. There 
were no illnesses during the period of observation, although 1 of the 
patients (J. M.) had an acute gastric upset, manifested by vomiting, 
during one morning when urea and creatinine were fed b}" mouth 
in the postabsorpti^"e state. There, was no diarrhea at any time 
nor any noticeable change in the character or frequency of the 
stools. Laxatives were not needed and were not used at any time 
during the period of observation. Detailed laboratory and clinical 
data are shown in Charts 1, 2, 3, 4 and 5. The children were allowed 
to carry on as much activity as was consonant with their physical 
condition. Through the efficient cooperation of the nursing staff 
under Miss E. Glantz, it was possible to collect without loss the 
daily urinary output of each child. There were no restraints nor 
metabolic cribs used. 
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Mo [Hosp 11095^1 JX.rf. 4 yrs|Ht JD6 cmfldeal VL J7.5Kg 
Onset Acute nephrosis, non-hemorrhagic 
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Chart 4 
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No iittempt was made to keep the fat in the diet at a very low 
level, as it is an impression gained in a previous study® that the 
children take the high-protein diets more readily when an adequate 
amount of fat is fed; this is probably because without fat restriction 
a more varied and palatable diet can be given. The difficult}'' in 
getting the children to eat the low-protein diet was not due to the 
relative increase in fat calories, as previously some of these children 
were fed a diet containing’ up to 4.25 gm. of fat per kilo, of ideal 
bod}^ weight and these diets Avere taken as long as 2 months Avithout 
difficulty.® At another time an attempt Avas made to carry out 
observations on these children on a meat- and fish-free diet. Diffi- 
culty AA'as encountered in getting them to take an adequate caloric 
diet on this regime eA’'en a AA^eek. The administration of 5 gm. of 
fresh brewer’s yeast daily is thought to haA'^e been of considerable 
A^alue in maintaining a zest for food. 

In calculating the average daily balance on each diet, the first 
3 or 4 days of each period on that diet are omitted, in order to 
eliminate significant effects of the preceding period. Daily estima- 
tions of non-protein urine nitrogen AA^ere done and the balance periods 
AA'ere begun after equilibrium had apparently been reached on each 
diet. 

The urinary protein is omitted from the balance because it repre- 
sents nitrogen which has been assimilated, and its loss might be 
described as mechanical rather than anabolic.' The differences 
betAA'een nitrogen intake and excreted non-protein nitrogen seem 
to indicate assimilated nitrogen more accurately than Avould the 
difference betAveen intake and total nitrogen excretion AA'hen the 
latter includes urinary protein losses. 

Analyses. The non-protein urinary nitrogen output was deter- 
mined in urine deproteinized AA'ith trichloroacetic acid. 'Die nitro- 
gen in the protein-free filtrate Avas determined gasometrically by 
the micro-Kjeldahl method of Van Slyke.^^ The nitrogen intake 
AA'as calculated from dietary tables used in the hospital Avhich have 
been compiled from standard Avorks on food values. Control 
nitrogen analyses of diets hai'-e shoAAm good agreement Avith the 
A'afiies calculated from the tables. Blood-urea nitrogen A'^alues AA'ere 
obtained by the gasometric method of V an Slyke and Kugel.^® Urine 
protein estimations Avere made by the method of SheAffiy and Staf- 
ford.^® Fecal nitrogen AA'as not measured. Its omission from the 
balance is not believed to affect the A’^alidity of the conclusions, 
since the fecal nitrogen is reported to approximate Avith relatiA'-e 
constancy about 10% of tW nitrogen intake, in the absence of 
diarrhea or a diet Avhich is unusually rich in roughage substance.”’®'^ 
These diets AA’^ere designed to aAmid either diarrhea or marked fluc- 
tuations in roughage content. 

Results. The children seemed to be normally actiA’^e on all the 
diets offered except the very loAA'-protein diet. VTien this diet 
Avas fed for a AA’^eek, a definite loss of actiAuty and interest in their 
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suiToimdings could be noted. At the same time it became more 
difficult to get the children to cat. For this reason the very low- 
protein diet ^vas fed for 2 short periods separated by a period of 
slightly greater protein intake. The higli-protein diets were well 
taken by all the children and there seemed to be no evidence of any 
approach to a saturation level of the appetite for protein foods. 

Nitrogen Assimilation. The results are summarized in spme detail 
in Table 1 and Charts 6 and 7. The charts show comparisons of 
total nitrogen intake with non-protein urinary nitrogen output. 
The nitrogen of the urine protein is not included in the output 
because it represents not only a metabolized fraction but also an 



Chaht G. — The relation of nitrogen excretion in the urine to varying nitrogen intakes. 


assimilated portion of the diet, which is lost only through the 
accident of filtration and has no evident bearing on ability to use 
dietary protein. Balances are, however, calculated subtracting this 
loss to obtain information regarding tissue nutrition (Table 1). 
The 4 children whose protein intake varied from 0.5 to 4 gm. per 
kilo, showed, as would be expected, wide fluctuations in the excretion 
of nitrogen in the urine. On the very low-protein diets all the 
childi-en were able to maintain themselves in a slight positive 
balance when proteinuria is excluded from consideration. \Nher\ 
1, 2 and 3 gm. of protein per kilo, were fed, increasing amounts of 
nitrogen were retained. TOien, however, more than 3 gm. were fed, 
excretion of urinary non-protein nitrogen increased to such an extent 
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CuAKT 7. NitroKon lissimilated on varyinR nitrogen intnkos 


farr: assimilation of protein by young children 81 


on tlie highest diet that the increment of urine non-protein nitrogen 
alone was greater than the increment of intake. Consequently the 
assimilation of nitrogen was less on the very high diet than on the 
more moderate intake. This observation remained constant, 
regardless of the order in which the diets were fed. .R. G. showed 
a marked increase in nitrogen storage when the protein in the diet 
was reduced from 4.4 gm. per kilo, to 1.7 gm. The results indicate 
that optimum nitrogen assimilation occurred when the diet con- 
tained about 3 gm. of protein per kilo., and that increasing the 
protein intake beyond this optimum actually diminished nitrogen 
retention. The extent of this diminution is apparent when one 
examines the balance for nitrogen assimilated and retained on the 
highest protein diet. On this diet R. G. was in fact on a negative 
nitrogen balance, indicating tissue wastage. Maximum nitrogen 
assimilation was obtained with protein intakes at 3.1, 3.1, 3.2, 3.3 
and 3.6 gm. per Idlo. of ideal body weight in the 5 respective patients. 
In each of 4 patients there was a smaller retention of nitrogen on 
the diet with 3 gm. of protein during the preliminary period when 
the fat content was greater. The carbohydrate content of these 
diets was in each case slightly greater than during the second period 
when a lesser quantity of fat was fed. The fifth patient (R. G.) was 
not placed during any period on the very low-protein intake. How- 
ever, when his protein intake exceeded 3.3 gm. per kilo, of ideal 
body weight he showed the same phenomenon retaining less nitrogen 
than on an intake of 2 to 3 gm. 

In Chart 7 are summarized, as measures of nitrogen assimilation, 
the balances calculated by subtracting the urinary non-protein 
nitrogen from the food nitrogen. Slight changes in caloric intake 
appeared to exert no effect on nitrogen retention. This observation 
was made for adults by Keutmann and Bassett.’ 

Proteinuria. In the first 4 patients proteinm-ia rose and fell 
with protein intake. In the fifth patient, however, the loss of 
protein in the urine was extraordinarily constant regardless of the 
protein intake. The proteinuria shown by these patients was quite 
constant from day to day on constant food intake and could be 
estimated with sufficient accuracy by determinations made on 2 or 
3 days of each week. 

Bhod Urea. High-protein diets increased the blood urea nitrogen 
values only slightlj'^ above the level maintained on average diet. 
We have previously shown^ that nephrotic children increase their 
urea clearances when the protein intake is raised. This increased 
renal activity prevents the blood urea rise that would otherwise 
occur. On the other hand, the very low-protein diets did affect 
the blood urea, which showed a sharp reduction to very low levels. 
The children with a more pronounced glomerular element do show 
an increase in blood nitrogen on high diets and lesser increases in 
urea clearance. 

Water Excretion. On the total urine volume, the total fluid intake. 
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or the ratio ol fluid intake to urine voluine, the difl'erent diets liad 
no marked effect. 

_ Discussion. When the optimum level of protein intake for reten- 
tion observed in our patients is compared witli the optimum for 
normal children, the surprising fact becomes apparent that there 
are no marked differences between the two groups. Thus, Holt 
and Fales,® in a study of the protein requirements of children found 
that the protein intake optimal for growtli and condition varied 
from 4 gm. per kilo, at 1 j'ear to 2.6 gm. at 6 years. Wang, Hawks 
and Hays,^® in a study of the metabolism of undernourished chil- 
dren, including nitrogen balances, came to the conclusion that 
malnutrition per se makes no difference in the ability- of the child 
to assimilate nitrogen, that in fact undernourished and malnourished 
children actually retained nitrogen better than normal children. 
In a subsequent study Wang, Hawks and Kaucher'' recommended 
a protein intake of 4 gm. per kilo, for nndernourisJied children but 
they made no studies comparing the relative efficiency of nitrogen 
retention at 4 gm. per kilo, as compared with an intake at a 3 gm. 
per kilo, lei’el. Daniels, Hutton, Ivnott, Wright, Ei'crson and 
ScouIar,2 from a study of the protein needs of pre-school cliildreii, 
came to the conclusion that children of this age should receive 
approximately 3.2 gm. of protein per kilo, of ideal body weight. 
Thus it is apparent that studies of other autiiors on the protein 
requirements of normal children have yielded results showing opti- 
mal growth and general condition with about the same protein 
intakes wliich yielded maxima] nitrogen retention in our nephrotic 
children. Some of the results suggest that addition of fat beyond 
a certain amount decreases nitrogen retention. The experiments 
were not planned to bear on tliis point, and the results arc not 
decisive, but they appear to be sufficiently suggestive to merit 
passing attention. 

Our results offer no support for the thesis that in patients with 
albuminuria the optimal protein intake can be calculated b.^• adding 
to the ordinary maintenance diet an amount of protein equal to or 
proportional to the protein loss in the Tirine. 

The total failure to assimilate protein fed above 3.3 gm. per kilo, 
serves to emphasize the point that jrhysiologically optimmn intake 
of a given, food is not necessarily the pvatest ainoimt that can ix' 
handled by the alimentary tract. Still les.s do onr rc.sults jii.'tify 
forcing high-protein dict.s, as by addition of casein or lactulbumin, 
to the point of gastro-intestiiial rebellion. 

On the other hand, our results obtained with children do not 
disprove for adults the usefulness of the rule of Pcfer.s and Ihilgcr.’" 
wherebv the protein fed is To gm. plus the amomit of jjrofem lost 
in the urine; the arnount.s thus calculated arc .«cl(lom above I to 
1.0 gm. per kilo., tnul may never exceed the UMial usMimiatim: 
optimum of adults. Kcutnmnn and Bassett- found in fheir stmhes 
in adidts that, over the range.', of protein intake studied, wifli (icef- 
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serum proteins as the dictaiy constituent this phenomenon of 
decreasing utilization was noted, while with other proteins it was 
not apparent. These studies are not exactly comparable to the work 
reported here, since the onl}’’ comparison available is over a much 
smaller range of protein intake, and the studies Avere of fractional 
rather than total assimilation. 

Summary and Conclusions. Fh^e children of 5 years haA^e been 
obsei’A^ed continuousl5" OA^er a period of 54 days in nitrogen balance 
studies AAuth diets Avhich varied in protein content from 0.5 to 
4 gm. per kilo, of ideal body AA'eight. 

]\Iaximum nitrogen retention occurred in 4 patients aaFcia the 
dietary protein intake AA^as about 3.2 gm. per kilo, of ideal body 
AA'eight, and in the fifth patient AA'hen the intake AA'as 3.6 gm. per kilo. 
Feeding more protein resulted in actually less retention. 

The protein intakes producing maximal assimilation in our 
nephrotic children AA'ere similar to those found b}' other obserA'ers 
to be optimal for groAA^h and general condition in normal children. 
Our data do not indicate that in the nephrotic syndrome the loss 
of protein in the urine is accompanied by compensator}' increase in 
ability to assimilate food protein. 
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CLINICAL OBSERVATIONS ON THE EFFECTS OF CHOLINE 
COMPOUNDS IN NEUROLOGIC DISORDERS, WITH SPECIAL 
REFERENCE TO MENIERE’S SYNDROME.* 

By Melbourne J. Cooper, M.D., 

VISITING PHYSICIAN, NIX MEMOHIAL HOSPITAL AND THE SANTA ROSA INFIRMAKY, 

SAN ANTONIO, TEX,VS. 

The pliysiologic and pharmacologic properties of compounds of 
choline have been extensiA'cly iiiA-estigated in recent j-ears. For 

* The studies reiiortcd herein were made principally in the Neurological AA'ards 
and Outpatient Department of the Hospital of the University of Pennsylvania, 
Philadelphia, in the service of Dr. AA'illiam G. Spiller, as a part of the work of the D. J. 
McCarthj' Foundation of the Universitj' of Pennsylvania. 
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cooper; effects of cpioline compounds 

discussions of the actions of these drugs and their clinical applica- 
tions the reader is referred to a few of the many valuable contribu- 
ti(ms in the literature.* The vasodilating effects of these 

substances on the vessels supplying the viscera in mammals/ and 
the relief of vertigo in one patient as reported by Starr® suggested 
that choline compounds might be of value in the treatment of 
Meniere’s sjmdrome, and possibly in the treatment of other dis- 
orders of the central nervous system in which vascular spasm might 
conceiyablj' play a -part. At the suggestion of Starr, a clinical 
investigation of the effects of such compounds was begun in the 
Neurologic Department of the Hospital of the University of Penn- 
sylvania in 1933. The work was intended primarily to include only 
cases of Meniere’s syndrome, but as opportunity arose during tlie 
course of the investigation observations were made on certain other 
types of cases. 

Meniere’s Syndrome. In this report the term Meniere’s syndrome 
is used to designate combinations of such s3mptoms as vertigo, 
nausea, tinnitus aurium and progressive deafness, occurring usually 
in middle-aged or elderlj- persons without relevant local or sj'stemic 
disease other than chronic degenerative changes, particularly of 
arteriosclerotic character. Although earl.y descriptions of the s.vn- 
drome attributed the symptoms to hemorrhage into the labyrinthine 
structures, it is now recognized that chronic degenerative processes 
affecting those structures, and arteriosclerotic changes in the vessels 
supplj'ing them and possiblj' also of the vessels supplying the central 
pathway’s may produce the clinical picture without actual demon- 
strable hemorrhage. Spasm of the vessels suppl.ying the labjTinth 
is now thought to be the cause in manj' cases. ' 

Six patients presenting Meniere’s sjmdrome were classified after 
thorough clinical and laboratory' investigation as cases of the arterio- 
sclerotic or vasospastic t.ypc. These patients were treated b.y the 
oral admini-stration of either acetyl beta methylcholine chloride or 
ethyl beta methjdcholine chloride.* A resume of the relevant data 
in these cases together witli tlie results of treatment is given in 
Table 1. These 6 patients were observed in a total of 14 severe 
exacerbations and 2 minor ones. The approximate degree of relief 
of the scA'eral symptoms as indicated in terms of percentages repre- 
sents in each case the degree of relief of the subjective syin})toin.s 
as estimated by the patient, and the objective changes as estimated 
by the e.xaminer after observation. It is not implied that the figure-^ 
represent an accurate objective standard of measurement. Of these 
exacerbations observed, II major flare-ups occurred during period' 
in which the patient was taking no choline in any form, one major 
e.xacerbation occurred during a period in wliicli the patient was 
taking the average normal therapeutic dose regularly, and 2 occurred 
iluring periods in which tlie patient was taking less than the av erage 
* Tlu' Unics used «cre kindly furni“hc<l Uy Merck it Co., Rnlniay. .V. .1. 
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Table 1.— SuMMAm' of Case Data. 


Case No. 

1 

2 

3 

4 

1 5 

) 

6 

Age (yrs.). 

5G 

54 

1 

1 42 i 

( : 

1 

1 52 

58 

{ 

29 

Sex. j 

1 

M. 

F. 

1 M. 

1 

; M. 

j M. 

M. 

Total duration of symptoms i 
Duration of immediate exac- 
erbation at time choline 

10 3 'rs. j 

17 mos. 

1 2 yrs. 

1 

' 3 weeks 

1 

2 yrs. 

1 ; 

11 mos. 

treatment was started 
Duration of choline treat- 
ment when first distinct 

2 yrs. 

17 mos. 

j 1 yr. 

3 weeks 

1 4 mos. 

11 mos. 

relief was noted 

Duration of choline treat- 
ment at time maximum de- 
gree of relief was obtained 

Less than 

1 wk. 

Less than 

1 wk. ! 

i 1 

1 2 (lays 

i 

[ 

1 

5 days 

17 days 

? 

(wks.) 

.4ppro.ximate degree of relief: 

1 

3 ^ 

14 

4 

17 

2 

Vertigo 

Variable 

90-100% 

Variable 

90-100% 

75% 1 75% 

|75% 

10% 

Headache .... 

Variable 

75-100% 

90% 

1 40% (?) j 

90% 

100% 

Never 

present 

Nausea ..... 

100% 1 

100% 

1 Never Vomited only Never 

1 present i at onset present 

Never 

present 

Ataxia 

100% 

100% 

1 90% 

90% 

80% 

20% 

Deafness 

0 

0 

Not 

known 

Not known 

Not 

known 

Not 

1 known 

Tinnitus 

Variable 

0-50% 

0 

0 1 

Never 

present 

0 

1 

1 

! Not 
known 


In Case 3, headache was relieved 50% by abstinence from tobacco before choline therapy was 
started and was 90% relieved 1 month after starting choline therapy. In Case 4, occupational 
exposure to paint .solvent and denatured alcohol fumes; resumed same occupation 5 weeks after 
choline therapy had been instituted and had no return of symptoms. Case 0 had possible occupa- 
tional connection in form of middle-ear trauma as result of playing wind instrument in orchestra. 

therapeutic dose. One of the minor exacerbations occurred while 
the patient was taking the average normal therapeutic dose, and 
one minor attack occurred during a period in which less than the 
therapeutic dose was being used. 

The usual effective therapeutic and prophylactic oral dose of 
acetyl beta methylcholine chloride was found to be 0.08 gm. 3 times 
daily. The average dose of ethyl beta methjdcholine chloride was 
0.006 to 0,008 gm. 3 times dai^- The drugs were prescribed in 
dilute aqueous solution for convenience in measuring and varying 
the dosage, and so that as a control, distilled water could be sub- 
stituted at will for the practically tasteless, odorless and colorless 
choline solutions. Larger individual or total daily dosages were 
found to cause toxic manifestations of mild form in most instances, 
while doses substantiallj’^ lower were found to be less dependable 
in the prevention of, or the relief of the attacks. 

In general, of the 6 patients included in this series, 5 obtained 
satisfactory relief from the disabling features, namely the vertigo, 
headache, ataxia and nausea, when present, on the choline therapj". 
In thesd 5 patients the continued use of choline during intervals of 
quiescence usually but not invariably appeared to prevent the 
recurrence of .exacerbations or to minimize their severity, while 
discontinuance of its prophylactic use frequently was followed by 
recurrence of symptoms. The sixth patient obtained only slight 
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lelief of the vertigo and the ataxia, ■which were his only prononncccl 
symptoms. The effect of choline on the impairment of hearing and 
on the tinnitus was negligible in eacli instance. 

Se\ ere 'toxic symptoms were encountered only on one occasion 
in one patient,^ this occasion having resulted from a misunderstand- 
ing by the patient of the instructions given her as a result of which 
she took the drug indiscriminately in large doses. WJien they oc- 
curred, the milder subjective toxic manifestations usually noted 
by the patient consisted of a feeling of giddiness and faintness, almost 
always accompanied by -a sense of “emptiness” in the abdomen or 
in the head or both, in addition to the well recognized symptoms of 
increase in salivary secretion, increase in the secretions of sweat 
and of tears; and diarrhea, and nausea. The patients ivere able to 
differentiate the giddiness or emptiness of choline toxicity from the 
vertigo and faintness of Meniere’s syndrome. A sense of constriction 
in the chest or an objective flushing of the skin of the face and neck 
was seldom encountered. No cumulative effect was noted in any 
case, the longest period of uninterrupted use of a\’erage therapeutic 
doses being 5 months. On the otlier hand, there apparently was no 
tolerance developed after prolonged administration of the drug. ’ 

Three additional cases not included in the above series M-ere diag- 
nosed clinically as Meniere’s syndrome and were treated with choline 
compounds with apparently favorable effect. These cases were 
not included in tlie series, however, because of the impossibility of 
complete clinical and laboratory studies, or because of other possible 
etiologic factors which might have confused the i)icture. One of 
these patients had pronounced symptoms of several years' duration 
and his symptoms were markedly reduced within a few days after 
the institution of choline therapy. However, se\'eral weeks later 
during the course of other medical investigations it was found that 
]]e was allergic to certain foods and the elimination of the allergens 
was reported subsequently to have prevented further attacks after 
the use of choline had been discontinued. The other 2 patients, al- 
though apparently relieved by choline were not seen a suflicierit 
number of times nor studied in sufficient detail to warrant inclusion 
in the series. 

fl/ojor Trigcminnl Neuralgia. One patient who had major trigem- 
inal neuralgia affecting the third division on the right side was 
treated by orally administered clioline. prei)arations. .Since the time 
of the onset nearly .3 years prior to the period of o})<crvatioii there 
had been two remissions of 3 to 4 months' duration each and a fen 
other periods of 1 or 2 weeks of partial relief. During the .1 months 
before choline therapy was started there liad been vor\-. flight a lui 
verv gradual diminution in the iJcverity of the pains, htliyl xUa 
methvl choline chloride orally in dose.s of O.ONlf! gm.p tunes daily 
was pre.^.cribed. In the first 0 day., there was rajiifl unprov.ment. 
and II days after the beginning ..f treatment tlie .fliarp .flux.tin;: 
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pains, had entirely disappeared and .only a residual sensation of 
soreness of the gums on the affected side remained. This also 
entirely subsided in about 3 months. The dosage of the choline 
preparation was reduced to the maintenance level of 0.005 gm. to 
0.008 gm. after the first 3 weeks and the drug was discontinued 
altogether after 5 months. Three months after discontinuing choline 
there was recurrence of very mild pain, but the discomfort was so 
slight tliat no treatment was required. 

This patient also had a persistent motor tic of 12 years’ duration 
affecting the left corner of the mouth. This motor tic began to 
subside a little less than 2 months after the institution of choline 
therapy and it had disappeared almost completely at the end of 6 
months. 

Intermittent Chindicatioji. One jiatient with marked peripheral 
arteriosclerosis and intermittent claudication obtained a consider- 
able degree of relief while taking choline preparations. Following 
his customarj’ route in walking to the clinic he found that under 
such therapy he could walk twice as far at his usual rate of speed 
before the pains forced him to rest. 

Miscellaneous Obsermtions. Although in the following types of 
conditions no encouraging therapeutic responses were noted, and 
no detailed studies were made, nevertheless definite clinical impres- 
sions of the negative value or of the actually undesirable effects 
of choline administration were gained and should be recorded. 
The. rigidity associated with basal ganglia lesions and the spasticity 
of upper motor neuron lesions appeared to increase und.er. choline 
therapy, whereas motor power was unaffected. Spontaneous pain 
associated with thalamic lesions was unaffected. Acquired myotonia 
secondary to alcoholic peripheral neuritis was not distinctly influ- 
enced by the use of choline orally or by inotophoresis of the affected 
parts. Migraine, presumably of the allergic type, was not relieved, 
nor did choline derivatives have any distinct effect upon the fre- 
quency or severity of epileptic seizures. Prolonged administration 
in one case of malignant hypertension did not materially influence 
the blood pressure level or the course of the disease. Nausea, vertigo, 
tinnitus or hearing defect occurring not as Meniere’s syndrome but 
associated with acute or chronic infections of the upper respiratory 
tract, the ears, or the mastoids, or as symptoms secondary to organic 
invoh^ement of the central nervous system such as multiple sclerosis 
or vascular thrombosis were not relieved bj'’ choline therap 3 v 

Summary and Conclusions. Clinical obser\'^ations of the effects 
of certain choline derivatives have been made in a number of neuro- 
logic conditions. Of 6 cases pre.senting Meniere’s s.yndrome 5 were 
distinctly relieved in the majority of acute exacerbations b.v the 
oral use of acetyl beta ineth.vicholine chloride or of eth.vl beta 
incth^dcholine chloride, and the acute exacerbations were apparenth- 
less frequent and less se\'ere when these drugs were taken proph.v- 
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IactlcalIJ^ One patient having major trigeminal neuralgia and one 
having intermittent claudication apparently were relieved by these 
choline compounds taken orally. Negative or unfavorable effects 
ot choline m a miscellaneous group of conditions are reported. 
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HUMAN AUTONOMIC PHARMACOLOGY. 

vn. The Effect on the Normal Cardiovascular System of 
Acetyl-Beta-Methylcholine Chloride, Atropine, Pros- 
TiGMiN, Benzedrine— WITH Especial Reference to the 
Electrocardiogram.* 

By WiLLLur Dajieshek, M.D., 

ASSOCIATE PHYSICIAN, BETH ISRAEL HOSPITAL; ASSISTANT PHOFESSOR OF MEDICINE, 
TUFTS COLLEGE MEDICAL SCHOOL,* RESEARCH ASSOCIATE, BOSTON STATE 
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Julius Loman, M.D., 
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DEPARTMENT OP NERVOUS DISEASES, BOSTON CITY HOSPITAL AND 
BETH ISRAEL HOSPITAL; DIRECTOR OF RESEARCH, BOSTON 
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(From the DiY’ision of Psychiatric Research, Boston State Hospital.) 

In previous communications,*®”*®^ we have reported upon the 
effects of certain drugs which act primarily upon the autonomic 
nervous system. The drugs selected for study have been acct.vl- 
beta-methylcholine chloride (raecholyl), benzedrine sulphate, atro- 
pine, and prostigmin, a drug related to physostigmin. Certain 
effects upon tlie cardiovascular system having been noted, it wa.s 
felt tliat a systematic study of tlic effects of these \-arious drugs ujion 
tlie heart and particularly upon the electrocardiogram might throw 
further light on the actions of tlie autonomic nervous system in 
general and on the sites of autonomic activity in the heart in par- 
ticular. 

* .Sided by Kmnts from the Cominomvealth of .M.-r-arhii-ett.- am! the Ro k. WI. r 
Found.ation. 
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Prexdous studies of the effects of these drugs upon the heart have 
been for the most part made upon animals, although a few, notably 
those by Starr and his co-workers^^®-^'^^ and by Nahum and Hoff, 
have dealt vdth human subjects. Starr’s papers have been chiefly 
concerned vath the use of mecholyl in the arrhythmias, especially 
paroxysmal auricular tachycardia while the papers of Nahum and 
Hoff have dealt with abnormal states such as hyperthyroidism. 
Carmichael and Fraser® studied the efiFects of giving large doses of 
acetylcholine intravenously to a few normal snbjects; they were 
able to enhance these effects considerably by the previous adminis- 
tration of phj^sostigmin. Page^* studied the effects of mecholyl on 
the heart of hypertensive patients, using the electrocardiogram. 
The present paper is concerned with a study of the effects on the 
circulation, more specifically upon the electrocardiogram, of the 
various drugs mentioned above, given either singly of in various 
combinations. The data obtained, aside from their objectivity and 
predictability, have been valuable both theoretically as in under- 
standing the mechanisms of acetylcholine action and practically, in 
appreciation of certain clinical conditions such as heart block. 

Methods and Material. Male patients wth dementia prjecox were used. 
Numerous examinations and laboratory tests over a period of years, as 
described in previous papers, had shown them to be physiologically normal 
despite their obvious mental disorder. The patients selected were in addi- 
tion quite cooperative. Patients with hypertension or with evidences of 
arteriosclerosis or vasomotor conditions were excluded. All tests were con- 
ducted in the basal postabsorptive state conditions. After a rest period 
of about one-half hour in the laboratory the experiment was begun. 

The drugs* used were as follows: (1) Mecholyl, always given subcu- 
taneously dissolved in distilled water; the usual dosage was 25 mg., but this 
was varied from time to time according to the conditions of the experiment; 
(2) atropine sulphate, which was given either intramuscularly or intraven- 
ously usually in doses of gr. 1/60 (1.3 mg.); (3) prostigmin given subcu- 
subcutaneously in dosage of 0.5 to 1.5 mg.; (4) benzedrine sulphate given 
subcutaneously or intramuscularly in dosage of 30 to 40 mg. 

All experiments were conducted with the patient lying down. Blood 
pressure readings and electrocardiographic tracings were taken frequently 
and the latter were in some cases taken uninterruptedly throughout the 
experiment. Because of the rapidly changing events in the cardiac cycle, 
particularly when mecholyl was used, tracings with only one lead (Lead II) 
were usually made. In the electrocardiograms, careful analyses were made 
of the cardiac rate, the rhythm, the shape and voltage of the various waves, 
the length of the P-R interval, and the ratio of the P-R interval to the time 
of the complete cardiac cycle. 

Results, 1. Mecholyl. The clinical effects which follow the 
subcutaneous administration of 10 to 25 mg. of mecholyl have 
already been noted by us.®®’^®“ These begin witlain. 30 seconds after 
the drug is given and consist of marked flushing of the face and chest, 
lacrimation, salivation, rhinorrhea, and extreme perspiration. With- 
in 30 to 90 seconds the blood pressure falls abruptly and the pulse 

* Generous supplies of these drugs were furnished us by Merck & Co., Hoffman 
LaRoche Company, and Smith, Kline & French Company, respectively. 
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rate rises. Though the reaction varies, most subjects vill obtain 
a maximum effect vith 25 mg., although some require only 10 mg. 
and others 40 mg. Mecholyl was given as the first drug in 16 in- 
stances. 

Fuhe Bate and Blood Pressure. The pulse rate rises appreciably 
(except in the cases of block) within 1 to 2 minutes after the drug 
is given. Simultaneously 'with this rise, the blood pressure falls 
(Charts I, II III). The percentage rise in pulse rate (e.xcept in 
Cases 15 and 16 which were given obviously inadequate dosage) 
varied from 10 to 6i, the average rise being 37%. The percentage 
fall in blood pressure in those cases in which tliis measurement Avas 



Chart I. — J, M. The effect of atropine sulphate folloninK previous aclramislra- 
tion of mccholyh The mecholyl has caused tachycardia and prolongation of the 
interval. Followinj; atropine the heart rate and P~Ii interval becomes essentially 
normal. 

taken varied from 10 to 50, tlie average fall being 22%. In general, 
it may be stated (1) that tiie extent of drop of blood pressure was 
not quite ns great as the rise in pulse rate; (2) that the greatest 
drop in blood ])rcssure occurred in those cases which siiowcfl the 
greatest ri.se in pulse rate. 

P~R hiierral (Figs. 1 and 3). The P-li interval which A'ariwl 
from 0.10 to 0.22 second at the beginning of the c.xperiment in- 
ereased in almost every instance witiiin 1 inimite after administra- 
tion of the drug, the maxiimnn increase occurring within 2 to -I 
minutes after the drug was given. In .some ca.sc.s intervals of 
to 0.40 .second developed. The average percentage merense m 
P-n interval was 46%. This prolongation o[ condiietion time 
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became even more strikingly evident wlien the ratio of the F-li 
interval to the total cardiac cycle (PiirTCC) were analj^zed. In 
certain cases, so great did the P-R interval become in relation to the 
entire cardiae eycle that there was actual encroachment of the 
P wave on the preceding ventricular complex {T wave) (Cases 1, 8, 



1.3 mq. l.m. 

Chart II. — M. D. Effect of mecholyl when given after the previous adminis- 
tration of atropine. Tachycardia of mecholyl still occurs despite the absence of all 
the other mecholyl phenomena. 



Chart III. — E. B. (See Fig. 6). Effect of small doses of prostigmin and mecholyl 
illustrating that bradycardia may be produced without heart block. 













Before 


So sees. 


100 sees. 



7o secs. 



Fig. 2 . — Mccholyl (25 mpr. s.c.) in n patient verj' sensitive to the druft. Twenty 
seconds following administration tliere is irrcRular block; at .35 seconds tlio block is 
mainly 2:1 in typo; at *15 seconds there is tachycardia and IcnKfhcninft of the P-B 
interval with occasional dropped beats. This is maintained dtirina the ne.xt 35 sec- 
onds. Three seconds after atropine sulphate 1..3 mR. intravenously, the block dis- 
appears and the rhj'thm becomes rcftular. 
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Fig. 4.— Mechoij'l (25 mg. s.c.) in the hypersensitive patient J. H. Thirty seconds 
after mecholyl, atropine sulphate (1.3 mg.) is given intravenously. Within 35 seconds 
after atropine administration the heart block has disappeared: within 55 seconds the 
P-R interval is normal Note the run of ventricular fibrillation at 8 seconds after 
mecholyl. 
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Z minutes ^Sfi 
after atropine 

■A 


S minutes 
after atropine 
SO seconds 
after mecholyl 



Fig, 5.— Mccliob'l administered after the previous injection of atropine. Note 
that (despite the absence of the various general effects of mecholyl) there is tachy- 
cardia and some prolongation of P-R intenml, indicating that the atropine has not 
completely bloeked the mecholyl effect. 
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Fig. 7. — Prostigmin (1 mg. s.c.) followed in 26 minutes by mecholyl (25 mg.). 
Bradycardia occurs after prostigmin administration without lengthening of the P-R 
interval. Thirty seconds alter the administration of mecholyl the P-M interval is 
becoming lengthened, and at 40 seconds irregular block is present. One and one-half 
minutes after mecholyl the block appears to be complete at times. Note the inversion 
of P waves at 1 minute and 40 seconds after mecholyl, indicating ectopic auricular 
foci. The heart reverts to a regular rhythm with bradycardia 3 minutes and 30 
seconds after injection of mecholyl. 
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Fig. 8. — Prostiinnin administered subciit.'ineoiisiy 21 minutes prior to tlie injection 
of mechyiol (15 ms:.). Seven minutes after mecholyl is (riven there i.s almost complete 
block, and 8 minutes after there is almost complete asystole ditrinp; which the patient 
was in collapse and pulseless. Atropine sulphate was admini.stcrcd intravenously 
together with benzedrine sulphate, following which the patient dcvcloiicd aurirular 
and ventricular fibrillation and made complete recovery. 
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Prostigmin and Prostigmin Followed by Mecholyl (Figs. 6, 7, 8). 
Previous experiments have demonstrated the marked synergizing 
effects of prostigmin given previous to mecholyl administration and 
have shown that a very small dose of mecholjd, without effect alone, 
will cause the tj^pical effects of a large dose of mecholyl if prostigmin 
is previously administered. 

Prostigmin. Prostigmin was given in 5 cases in dosage of 0.5 to 
1.5 mg. without demonstrable change in the blood pressure; in 
every case there was a definite lowering of the pulse rate. Although 
brad 3 '^cardia developed, there was no definite change in the P-R 
interval. Other slight changes occurred in the electrocardiogram: 
slightl}’’ notched P wave in one, slightly’’ flattened P wave in another 
higher T wave in third case. In general, prostigmin caused very 
little demonstrable effect on the circulation, 

Prostigmin FoUoived by Mecholyl. A preliminary dosage of pros- 
tigmin of 0.5 to 1 mg. was followed by varying doses of mecholyl 
in 6 cases. The resulting effects varied not so much with the dosage 
of prostigmin as with the secondary'’ dose of mecholjd. In Case 6, 
given 0.5 mg. of prostigmin followed by 2 mg. of mecholyl 16 min- 
utes later, there was no change whatever in the pulse rate and the 
P-R interval. The blood pressure rose from 114/84 to 134/92. In 
Cases 1 and 5, 5 mg. of mecholyl were given after preliminarj’’ doses 
of' 0,5 and 1 mg, of prostigmin respectively. In both of these 
cases, the cardiac rate rose rather markedly within 30 seconds to 
2 minutes after mecholyl administration. With this rise in cardiac 
rate, there was a moderate drop in blood pressure and a slight 
although definite increase in the P-ii interval,* Case 3 (Fig. 6) 
given 10 mg. of mecholyl after a previous dose of 0.5 mg. of pros- 
tigmin was interesting in that, after a preliminary rise in the cardiac 
rate from 60 to 105, marked slowing occurred within 6 to 8 minutes, 
the heart rate diminishing to 50 per minute. The blood pressure, 
which had risen from 132/86 to 156/82 after prostigmin, fell markedly 
when mecholjd was given and reached a low level of 70/40 10 min- 
utes after the second drug was given. The P-R interval was prac- 
tically unchanged during this period of bradycardia. ■ The T wave 
became slightlj'- flattened during this period but otherwise there 
were no changes. 

In 2 cases previouslj'^ given prostigmin, mecholjd was given in the 
usual dose of 25 mg. The results were so striking, withal so drastic, 
that further experimentation with these dosages was thought inad- 
visable. 

In Case 4 (Fig. 7), 26 minutes after a dose of 0.5 mg. of prostigmin, 25 mg. 
of mecholyl were given subcutaneously. In 30 seconds, the heart rate had 
risen from 66 to 88 per minute. At the 40-second interval the P-R interval 
increased from 0.20 to 0.24 second. At 42 and at 44 seconds, dropped 
beats occurred, following which all the various t 3 ’'pes and gradations of 

* These considerations of pulse rate and blood pressure are taken up more fully 
in another paper on the synergism between prostigmin and mecholyl. 

VOL. 195, N'o. l.-.-jAXCAnv, 1938 4 
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shifting heart block were present for 3 minutes. Complete block at first 
occuraed and lasted for about 14 minutes. During this time the P wave 
was frequent y depressed or inverted. The ventricular rate during this 
period ranged from 36 to 48, the auricular rate from 57 to 63 per minute. 
During the next 2 mmutes, ventricular contractions at times occurred ivith- 
out prmuous P ^yayes, and P wpes were frequently depressed, suggesting 
a continuation of tlie idio-ventricular (and auricular) rhythm. Finall}’’, at 
approxunately 3§ minutes there was reversion to normal rhj'thm, although 
at a Sion’ rate (sinus brad 3 ''cardia) 54 per minute. 

Case 2 was given 1 mg. of prostigrmn subcutaneously (Fig. 8). No per- 
ceptible clinical changes occurred during this period and the heart rate was 
only shghtly slowed: from 84 to 72 per minute. At the end of 24 minutes, 
25 mg. of mecholyl was given subcutaneously. At the end of 6 minutes, no 
change had occurred: the rate was still 72 per minute and the P-R interval 
was still 0.18 second. However, 4 minute later, there was 2:1 heart block 
with a ventricular rate of 40 per minute. Thirty seconds later, at the 7- 
minute intervaj, complete block developed. At first shifting block occurred: 
2:1, 3:1, 4:1, with shifting P-R interval. Finally complete block developed 
with a ventricular rate of 35 (auricular rate 60) per minute. The patient 
at this period became extremely uncomfortable, sat up, and vomited pro- 
fusely. The "beam” wandered completely off the record and the tracings 
became illegible for about a minute. Following this, there was total arrh}- 
thmia, which appeared to be ventricular fibrillation. Eight minutes after 
mecholyl was given, the patient went into collapse, the pupils were widely 
dilated, the pulse was imperceptible, and respirations ceased. No records 
were obtained during this period, the phj^sicians being occupied in injecting 
first atropine sulphate 1 mg. and then benzedrine sulphate 25 mg. For- 
tunatel}", a few seconds after these drugs had been given, a short strip was 
taken on the electrocardiogram. At first, this showed complete heart block 
M'ith the QRS complexes of extreme^ low amplitude. Then followed a 
period of complete asj'stole which lasted for 7.5 seconds, and during which 
neither auricular nor ventricular comple.xes were recognizable. Recover}- 
then began, heralded by P waves at irregular intervals, and then finally an 
occasional ver}' small ventricular complex. Many auricular waves then 
appeared in succession for about 2 seconds (probable auricular fibrillation) 
followed by an interval of ventricular fibrillation lasting about 30 scconcH. 
The electrodes became disconnected at this period. Finally, about 3 min- 
utes after atropine had been given, the pulse became perceptible and the 
patient made an uneventful recover}-. 

Atropine (Figs. 2, 3, 4, 5). Atropine sulphate was given either 
subcutaneously or intravenously and always in dosage of gram 
(1.3 mg.), altliough this dose was repeated in one case. 

Atropine Administered Atone. The effects of tlie drug when ad- 
ministered alone wore studied in 3 cases. In Case 1 there was slight 
rise in cardiac rate and a diminution within 1 minute of the P-A 
interval from 0.1 S to 0.14 second. In Case 3, there was no diangc 
in tlie heart rate and only questionable diangc in the P-R interval. 

The blood pressure was not affected. , , -vr i i l 

Atropine Following Prerious Administration of Mcchoh/I. Mcc lo > 
as the primarv drug was followerl in G cases by atropine su phnte 
Jv^eiter in^nuscularl,- or intr„vc„o„rl.y, 'rho 
all the svmptoms of the clinical effcct.s ponced by 
atropine is a striknng phenomenon which ha.s been dc:- 
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elsewhere. An extremely rapid effect resulted from intravenous 
administration of the atropine. 

Puhe Rate and Blood Pressure. It would naturally be expected 
that mecholyl, a “parasympathetic stimulant,” would slow the 
pulse and atropine, a “parasympathetic paralysant,” increase it. 
However, in our experiments, as noted above, the pulse rate be- 
came accelerated with mecliolyl. As a corollary to this phenomenon, 
when atropine was given during the period of mecholyl tachycardia, 
actual slowing of the pulse rate occurred (Cases 3, 5, and possibly 
4, Chart III). In the otlier 3 cases, no definite change in the pulse 
rate occurred except that in Case 1, in which 2:1 heart block was 
present with a ventricular rate of 50, the pulse rate rose first to 
120 in 30 seconds and then slowed to 104 in 2 minutes. 

The effects on the blood pressure were rather uniform. Following 
mecholjd, there was always a fall in pressure as noted above. With- 
in 1| to 2 minutes after atropine was given, however, there was a 
sharp and sudden rise in blood pressure which in everj'^ case observed 
became higher than its original level. In the 2 cases in which records 
of the blood pressure were taken for several minutes after atropine 
was given, there was gradual drop in pressure from the immediate 
high level to a normal level. 

P-R Interval and Cardiac Rhythm. The P~R interval, which 
in every instance had become lengthened as the result of previous 
mecholyl administration, became appreciably and at times mark- 
edly shortened within SO seconds after atropine was administered. 
Further slight shortening took place within the next few minutes 
in some of the cases. In Case 1, with 2:1 heart block, the heart 
became completely regular with s~a tachycardia within 30 seconds 
after atropine was given intravenously; in Case 5, with occasional 
dropped beats and P waves encroaching on the T complex (q.v.), 
there was almost immediate reversion to a completely regular 
rhythm when atropine was given. 

Atropine Followed by Mecholyl. In 3 cases previously atropin- 
ized, 25 mg. of mecholyl were given within 7 to 12 minutes. In 
every case, a definite rise in heart rate occurred within 2 minutes 
after mecholyl was given. This was accompanied by the above 
mentioned characteristic effects of mecholyl on the cardiac mechanism 
(Fig. 5). None of the other clinical phenomena of the mecholyl re- 
action were present, except possibly for a slight flush over the face and 
chest. No sweating, salivation, rhinorrhea or lacrimation took place. 

Atropine and Prostigmin. In one case, atropine was given follow- 
ing the previous administration of 1.5 mg. of prostigmin. The 
bradycardia produced by the prostigmin was transformed within 
1 minute to the normal heart rate of 88 per minute. The P-R inter- 
val which had not been affected by the prostigmin became dimin- 
ished following atropine administration. 

In one case, both atropine and prostigmin were giA’^en 26J minutes 
before administration of 25 mg. of mecliolyl (Chart IV). No 
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clinical effects were noted although at a previous experiment on the 
same patient (H. H.) complete heart block had developed when 
mecholyl -was given following the previous administration of pros- 
tigmin. The heart rate became slightly elevated, the P-i? interval 
became unchanged, and tliere was slight increase in PR:TCC 
' ratio. 

Benzedrine. The effects of benzedrine on the pulse and blood 
pressure have received consideration in a previous publication.’®® 
With the dosage of benzedrine ordinarilj’^ used in our experimenta- 
tion (30 to 40 mg.), tlie pulse rate is only slightly affected and may 
even become somewhat slowed. The striking effect is upon tlie 
blood pressure which almost always becomes elevated, frequently 
to marked degree. In the present group of experiments, particular 
attention was paid to possible effects upon the ECG. 


Blood Pressure 
I20' 



^ 10 Minutes 20 30 40 

I Atropin "r Mecholyl 25 mq sc 

fProstiqrnin Imq im 

CftAHT IV.— H. IT. The effect of atropine when piven prior to tlie .ntimiiii^frn- 
tion of prostipmin and mccliol.vl with rc.‘:ultnnl coropleic absence of the mecliolj! 
effect e-xroiif for tachyc.aidin. 


Benzedrine sulphate was administered as the only drug in 6 ease,''. 
In Case 1 (C. P.), given 40 mg. of benzedrine subcutaneously, the 
heart rate became somewhat slowed— from SS to 66 while the blow! 
pressure rose from llG/80 to 164/98. The F-B interval was po®- 
siblv somewhat diminished, the voltage of the T wave in lAtad 1 
became definitely increased from 0.3 to 0.5 IMV., and a prominent 
V wave became apparent. Otherwise no changes occurred, in 
r-ise I'D. F.). also given 40 rng. of benzedrine .sulphate sutx’u- 
taneously. no changes whatever occurred in the F-R 

i„ the voltage of the various waves '^'77 VTo Vg ^ 

ri<;e in blood pres-^ure from IIS'SO to h- IW. In Oi . 6 • < 
civen 30 mg. of the drug, the i^rdiac rate I.eeame increnM,! from 
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72 to 100 per minute, the blood pressure rising only slightly— from . 
100/60 to 130/80. The P~R interval was essentially unchanged 
(0.50 to 0.45 second). The T wave in Lead II became definitely 
diminished in voltage from 0.6 to 0.35 MTS^., one ventricular extra- 
systole was seen but otherwise no changes occurred. 

Previous experimentation had shown that atropine enhances the 
sympathetic effect of benzedrine. Accordingly, in one case (G. S.) 
atropine sulphate, gr. (1.3 mg,), was given simultaneously 
with 20 mg. of benzedrine sulphate. The blood pressure rose from 
122/84 to 150/110 and the pulse rate from 64 to 108 per minute. 
Aside from a slight diminution in the voltage of the T wave in 
Lead II, no changes occurred in the electrocardiograms. In another 
case, prostigmin, 1 mg., was given together with benzedrine sul- 
phate 40 mg. The P-R interval became somewhat shortened — 
from 0.16 to 0.12 to 0.14 second and a prominent U wave became 
apparent in Lead II after 41 minutes. Otherwise, no essential 
changes Avere noted. 

In summary, the feAV experiments carried out Avith benzedrine 
sulphate demonstrated A^ery little effect on the electrocardiogram 
in the doses used. The T waves were slightly affected and a prom- 
inent U wave became apparent in 2 cases. 

Discussion. 1. Essential Physiology and Pharmacology. As 
the actions of these various chemicals have been presented else- 
Avhere,^®"^®*' they Avill not be presented here in detail. 

It has been abundantly shoAvn that sympathomimetic or adren- 
ergic drugs (adrenaline, benzedrine) act like sympathin— on the 
second synapse of the sympathetic nervous system, while para- 
sympathomimetic (or cholinergic) drugs act on the myoneural and 
tissue connections of the A^agus (and possibly on the first s3mapse 
of the S 3 ''mpathetic s3"stem2’®“-'’-®-^“'^'i'’'i5). Physostigmin (and pros- 
tigmin) have special actions which ultimate!}^ become cholinergic. 
According to tire most recent conceptions, these drugs inhibit 
the enzj^mic activities of the esterases and thus enliance the effects 
of the normal concentrations of acetylcholine Avhich are already 
present. Atropine by acting on' the myoneural junctions in the 
tissues prevents acetylcholine from permeating the cell membrane 
AAuth resultant loss of its characteristic effects. 

The heart ma}^ be said to be delicatelj'- poised betAA^een tAA^o oppos- 
ing chemical mechanisms,®-^® On the one hand is the accelerator 
mechanism activated through the s^’^mpathetic s.A'^stem; on the other, 
is the “decelerator” or “brake” mechanism AALich is innervated 
through the medium of the A’^agus nerA’^e. It is likely that the ter- 
minal mjmneural junctions are present not onl}^ in the sino-auricular 
node but in tlie auricles themselA’'es, the auriculoA^entricular node, 
the bundle of His, and the entire Purkinje sj^stem. Both SA-mpathin 
and acetylcholine bring about tlieir ultimate effects Iw acting on 
these AA'idelAr distributed junctions. 

* Cf. Refs. f-O'&.c, 14, 15. 
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JI- Analysis of the Experimental Results. 1. MecholyL 
The two outstanding effects of mecholyl on the heart as shown b.y the 
electrocardiogram were tachycardia and prolongation of the con- 
duction time between the auricle and ventricle. 

(ct) Tachycardia. Since this drug is conceded by most investi- 
gators to be the most active and the purest example knoivn of a 
parasympathomimetic drug/’®'*’'^ the tachj’'cardia which develops 
almost constantly seems paradoxical. In animal experimentation, 
furthermore, investigators have usually described bradycardia 
ratlier than tachycardia. This is probably explainable by the 
relatively large dosage of drug used in animal experimentation witli 
the probable production of complete heart block. In one case not 
reported above, a patient was mistaken]}' given 150 mg. of mecholyl 
rather than the usual dose of 25 mg., with the result tliat complete 
block (not recorded by electrocardiogram) developed y'itliin a few 
seconds. The ordinary dosages given in oiw experiments, although 
considered relatively large for human administration, are very mucli 
smaller per unit of body weight than in animal experiments and 
therefore productive possibly of somewhat different effects. 

The cause of the tachycardia is obscure. If the drug is reall}' 
\'agomimetic, bradycardia should develop. One may speculate on 
the possible reasons for the tachycardia. Is it due (1) to the drop 
in blood pressure which occurs coincidentally witli the rise in heart 
rate; (2) to an acetylcholine effect on the sympathetic (accelerator) 
nerves to the heart, or (3) is it a nicotine effect? 

1. The drop'in blood pressure takes place coincidentally with the 
rise in pulse rate, and it is usually true that the greater the drop in 
pressure, the greater is tlie tachycardia. A study of the percentage 
drops in blood pressure and rises in heart rate shows that the rise 
in heart rate is usually greater tlian the fall in blood pre.ssure and 
often much greater. In certain instances a definite tachycardia 


was present witliout definite fall in pressure. 

2. If it is correct that acetylcholine is liberated at the first .synajise 
of tlie sympathetic system, then the injection of acetylcholine might 
enhance the ordinary acetylcholine activity at this synapse and 
thus result in stimulation of the accelerator sympathetic fibers. 
That this might be the case is indicated in the clectrocardingrains 
in Avhich the tacliycardia is .seen to be of the “sinus” type derioting 
direct stimulation of the accelerator activity of the sino-auricular 
node. Tliis is also confirmed by the results of inecholyl-atrnpnic 
administration. The tachycardia induced by mecholyl was not 
abolislied by the dosages of atropine used in our cxpcnwmts (l-i 
to 2.0 mg. or to ff.) although all the clinical effects sue i 
as perspiration, salivation, rhinorrhea. etc. could be prevented e c 

Sti, tw ..«• ..I o.,lv 0,n<i5 raf. k;.). ti.b 

present despite the fact that fol!o%ving the u.se of ‘ ‘ ! 

rise in blood iwessnre took place. Tiiis phenomenon not mil} null 
[SoragS .beory llmt fl.c tad.ynmli,, by .n.^hclyi 
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is due to a fall in blood pressure, but almost certainly points to the 
conclusion that this phenomenon is divorced from the parasym- 
pathetic nervous sj'stem and related to a direct action of mechohd 
on the sympathetic or accelerating mechanism of the heart. 

3. Acetylcholine, which has been actively studied for many years, 
was universally thought to have a double effect: a "muscarine” 
action paralyzed by atropine and a “nicotine” action,^^“’^ The 
muscarine action is the typical one of the vagus, whereas that of 
nicotine is a mixed and complicated one, especially on the circula- 
tion, since it may not only cause stimulation of the accelerator 
ganglia but may also slow the heart, depending to great extent upon 
the dosage employed.® In this respect, mecholyl recalls the nicotine 
type of reaction and it is possible that this drug does not have a 
pure muscarine tj'pe of effect, but may also have a few of the effects 
- of nicotine in small dosage. 

(h) Prolongation of A-V Conduction Time. The second striking 
effect of mecholyl administration is the increased conduction time 
between auricle and ventricle. Various gradations in results occur 
although the results obtained in the same patient on different days 
were astonishingly uniform. Only one patient of our series given 
the ordinary dosage of mecholyl developed greater degrees of heart 
block. As -noted above, this patient appeared to be unusually 
sensitive to mecholjd administration. . 

(c) Other Changes. In no instance in our series of cases given 
mecholyl alone was an arrhythmia produced, other than that due 
to heart block, although very small ventricular extrasystoles were 
at times seen and ventricular fibrillation in one very sensitive case. 
Neither sinus arrhythmia, as noted by Starr, Elsom^ Reisinger, and 
Richards,*^^ nor auricular fibrillation, as noted by Nahum and Hoff^® 
in their hyperthyroid patients, developed. The latter investigators 
felt that since they were able to induce transient auricular fibrilla- 
tion in 5 patients given large doses (50 mg.) of mecholyl, one of the 
factors in the spontaneous production of auricular fibrillation was 
the action of the vagus nerves on the heart. Since auricular fibrilla- 
tion did not develop in normals given either mecholyl or an electric 
shock, Nahum and Hoff postulated that fibrillation is due to the 
simultaneous action on the heart of two factors (1) the vagus nerves, 
and (2) an “E” irritating factor. These conclusions may possibly 
be criticized in that the action of the vagus is not necessarily that 
of mecholyl, since discrepant actions are sometimes noted; and 
furthermore the accelerator stimulating effect induced by mecholyl 
may have been so much greater in hyperthyroidism than in the 
normal that the circus motion of auricular fibrillation rather than 
the regular rhythm of s-a tachycardia might have been set up in 
the auricle. 

In summary", the chief cardiac effect of mecholyl is a “dromo- 
tropic” one due to its action on the conducting mechanism; this 
may become a “chronotropic” effect if severe grades of heart block 
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develop, but ordinarily tachycardia is present. There may be an 

inotropic” action on the heart muscle as evidenced by the presence 
ot abortive ventricular extrasystoles and minor changes in the T 
waves. The I'agal slowing ("chronotropic”) effect due to a direct 
action on tlie s-a nodes seems to be entirely lacking {Cf. Armstrong.') 
In work with acetylcholine on the hearts of eels and turtles, Fisdier^ 
demonstrated that this drug had little influence upon the pace- 
maker and u^pon tlie size of the movements of the right vena cnva, 
even though the conduction to the auricles might be completely 
blocked. He concludes that vagal stimulation probably causes the 
release of different chemical transmitters depending upon the points 
at which the nerves terminate. 

2. T/ie Synergistic Effect of Prostigmm on the Mechohjl Beaciion 
and the Blocking Effect of Atropine. For many years the assertion 
was simply made that pliysostigmin was a parasympathetic stimu- 
lant and tlierefore resulted in such typical paras^'mpatlietic effects 
as salivation, perspiration, increased intestinal motility and the like, 
although it was recognized tliat these effects were not always typical 
of parasympathetic stimulation. In recent years an entirely new 
conception of the action of pliysostigmin has been elucidated. This 
concept rests upon the assumption that enzymes called “esterases” 
are normallj- present in the tissues in close association with the 
myoneural junctions and cells where acetylcholine is liberated. 
These esterases seem to be active in tlie constant destruction of 


acetj'Icholine and apparently prevent its accumulation in the tis- 
sues. According to many recent investigations, pliysostigmin (and 
prostigniin) inhibit tlie activity of tlie esterases and thus allow the 
Kill acetylcholine effect'. Thus the action of pliysostigmin is in 
reality the action of acetylcholine which is “unmasked” or released 


by tlie inliibitory or neutralization effect upon the esterases. 

In the electrocardiogram, tlie effect of the drug when given alone 
was to produce slowing of the heart, apparently by a direct action 
on tlie s-a node since no change in the P-R interval took plnce. 
When the ordinary doses of mecholyl were given following an initial 
injection of prostigmin, the full effects of e.xtremo dosage with 
mecholyl were evident: complete and incomplete heart block, col- 
lapse, etc. ^Wien mecholyl was given in small doses after an initni 
injection of prostigmin, the typical effects of a large dose of iiiecholyi 
developed: tachycardia, prolongation of the P-B inten'al. Hus 
was not always true, however, since when a small dose of prostigmin 
was followed by a relatively small dose of mecholyl, marked brady- 
cardia might develop after an initial and fleeting tachycardia. I 
may be stated, then, that prostigmin allows the development ot n 
full or pure acetylcholine effect. . . i 

Atropine inhibits the effect of prostigmni on the -w? " , ” ‘ 

also conipletclv prevents (e.vcejit for slight tachycardia) the mei I 

I fcir) ,o ,Lti«nin^ Atrol.,,,.- ' 

, 1 „“ impeario »ct upo,, the „om- <.,»lh,ps Uh- vap.< 
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both the s-a node and the conducting bundle. In the presence of 
the inhibitory or blocking effect of atropine, acetylcholine cannot 
act and thus the three characteristic effects of the vagus on the heart 
(chronotropic, dromotropic, inotropic) are lost. This results in: 
(1) tachycardia; (2) shortening of the P~R interval; and, (3) rise 
in blood pressure. 

3. Benzedrine. Benzedrine sulphate, a sj^mpathomimetic drug, 
has a far “gentler” and more sustained effect than the related drug 
adrenalin. Its effects upon the blood pressure were much more 
constant and striking than upon the electrocardiogram in which only 
minor changes in voltage, principally of the secondary ventricular 
waves, were noted. No definite effects either upon the s-a node or 
the conducting bundle could be elicited. 

III. Clinical Implications. The clinical implications are 
numerous. It has long been known that cases of marked brady- 
cardia, partial heart block, and even of complete block may at times 
be on a “functional” basis, the heart apparentlj^ being normal except 
for its rh 3 'thmic disturbance. That this might be due to an enhanced 
vagal effect has long been' suspected. The production of bradj^- 
cardia, increased conduction time between the auricle and ventricle, 
and of various grades of severe heart block in normal individuals, 
bj' the use of the chemical mediator of the vagal impulses indicates 
that the heart block of certain— chieflj' young— individuals is prob- 
abl}'^ due to a vagal, i. e., an acetylcholine, effect. 

The therapeutic implications of the drugs we have studied easilj" 
suggest themselves. Starr and his co-workers““’*' ha^'■e alread.y 
utilized mecholjd extensively in the clinic, particularly in paroxysmal 
auricular tachj^cardia. Personal observation of the use of this drug 
has convinced us that it is frequentlj'^ a dangerous one to use, par- 
ticularly^ in the elderly. Sufficient emphasis does not appear to 
have been placed upon the constant and often quite marked tachy^- 
cardia which follows the use of the drug in its ordinary dosage. 
This together with the sudden drop in blood pressure may’’ prove 
a positive deterrent to the use of mecholyd in these cases. It should 
be noted, too, that other studies have demonstrated an adverse 
effect upon tlie coronary^ circulation, 2 ® so that the use of mecholyd 
in those suspected of having coronary disease is probably^ contra- 
indicated. The so-called “side-effects” of mecholyd should also be 
kept in mind. These are in reality'^ just as much part of the mecholyd 
reaction as the effects on the heart. The extreme perspiration and 
especially' the extreme salivation and increase in the bronchial 
secretion may prove very' distressing. In any' event, the striking 
effect of even such small doses as 25 mg. of mecholyd upon the 
healthy', vigorous y'oung male should make the clinician wary of its 
use in those affected with heart disease. 

Better results in cases of severe tachycardia may' possibly be 
obtained by tlie judicious combination of small doses of prostigmin 
and small doses of mecliolyd. We wish to make it clear that these 
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drugs should not be used unless their effects have been thoroughly 
studied and understood. The drastic actions of tlie prostigmin- 
mechoIyl_ combination are worthy of great respect. However, tlie 
careful clinician should not be deterred from using a relatively small 
dosage (say 10 mg.) of meclioljd after 0.5 mg. of prostigmin. With 
thi's combination, marked bradycardia and moderate prolongation 
of the P—R interval Tway be obtained, although if a complete block- 
ing effect is desired, as in paroxysmal auricular taclij'cardia, a full 
dose of 25 mg. of mecholyl may be necessary. At all events, Avhen- 
ever mecholyl or^ prostigmin-mecholyl is being used, it is always 
necessary to have close by a syringe filled with a solution of atropine 
sulphate. The dosage of atropine is not so important as its readiness 
for immediate use. Injection is preferably made intravenousl}'^, since 
by this route complete cessation of the mecliolyl effect will be pro- 
duced vdthin’30 seconds in almost all cases. If the injection is given 
subcutaneously, 2 to 4 minutes maj' supervene before the reaction is 
terminated. 

It is possible that prostigmin given alone in sufficient and fre- 
quent dosage maj' prove of some value in causing diminution of 
heart rate without the use of mediolyl. This would of course be 
preferable since there is no reduction in blood pressure, no perspira- 
tion or salivation, and most important of all, no complicating tadiy- 
cardia. 


The effects of mediolyl in lowering the blood pressure have natur- 
ally resulted in its use in hjqiertension, so far without effect ex'cept 
a very temporary one of about 15 to 30 minutes. IMietlier tlie pro- 
cedure of iontophoresis more or less continuoiisl}’^ applied might 
prove helpful in this regard is still subject to future investigation. 
In some of our otlier experiments, chiefly on the gastric juice, ionto- 
phoresis yltli mecholjl resulted in continuous adilorhj’dria and 
mucin production for 60 to 120 minutes. The procedure of ionto- 
phoresis vdth mediolyl has already proved helpful in tlie treatment 
of vacular disorders of the extremities and possibly in chronic atro- 
phic arthritis. Again, it should be reiterated that even in these con- 
ditions, tlie so-called side effects of mediolyl should constantly be 
kept in mind particularly when tlie procedure is utilized in the 
eldcrl\' and in those Avith suspected coronary disorders. 

The effects of benzedrine on the circulation, particularly in .shock, 
peripheral circulatory collapse, and following the use of intravenous 
aiiiytal anesthesia have already been cited in a previous article. 
Because of its liATiertensive cfl’ect, benzedrine may also prove useful 
in tlie severe hjpotensiou of peripheral circulatory failure and that 


following .spinal anesthesia. .i i t c 

Summary and Ckmclusions. 1. iMcdioly] (airtyl-betn-mdhylcliolinc 
chloride), prostigmin. atropine, and benzedrine, acting diiefly on t le 
a'r'omic ™rvo,.s were st„dW for ti.e.r cHecle m, fc 

norninl Imniaii drmlatioii. rarticlilarnllelition WM pM<I to cltrlno 


cardiogniphic changes. 



' HTJMAN AUTONOMIC PHARMACOLOGY 


103 


2. Mecholyl in tlie dosage ordinarily used (25 mg.) causes a fall 
in blood pressure, tachycardia, and an increase in the P-R interval. 
Atropine given intravenously causes immediate cessation of the 
mecholyl effects and when given prior to the administration of 
mecholyl blocks all of the mecholyl effects except the tachycardia. 

3. Prostigmin given alone causes sinus bradycardia; when given 
prior to mecholyl administration, its effects depend upon the dosages 
utilized. A small dose of prostigmin followed by a small dose of 
mecholyl may cause marked sinus bradj^cardia; a small dose of 
prostigmin followed by the ordinarj^ dose of mecholyl^ causes severe 
grades of heart block, at times complete. The S 3 ’'nergistic effects 
of the prostigmin-mecholyl combination may be completely blocked 
by the prior administration of atropine. Benzedrine causes a marked 
rise in blood pressure, but onky slight and inconstant “inotropic” 
effect on the heart. 

4. The tachycardia of mechol,yl is criticallj'^ analyzed in the light 
of modern investigation on the chemical mediators of the sj'^mpath- 
etic nervous sj'stem together with the electrocardiographic findings. 

5. Certain clinical considerations present themselves. Slowing 
of the heart maj^ regularly' be produced bj'^ the careful administration 
of prostigmin and mecholjd. The use of this combination in paroxys- 
mal auricular tachycardia ma.y be of greater value than that of 
mecholyl alone. Benzedrine, because of its prolonged action in 
raising the blood pressure, may'’ be of value in certain cases of periph- 
eral circulatory collapse, postural hypotension, the hypotension of 
spinal anesthesia and of the barbiturates when administered intra- 
venously. 
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(From the Medical Clinic of the Peter Bent Brigham Hospital.) 

In the extensive literature dealing with coronary thrombosis, tlie 
causes and modes of death have been defined'’^’® but little attention 
has been directed to their relative incidence. The frequency witli 
which pulmonary infarction was found at postmortem e.xamination 
in our patients who died of coronary thrombosis suggested that this 
complication might be more common than is generally believed. 
In order to determine the incidence of pulmonary infarction as 
well as other causes of death, the records of 200 consecutive cases 
of coronary thrombosis pro^'en by autopsy, all of which were exam- 
ined by the Department of Pathology of this hospital, were reviewed. 
They occurred between the years 1913 and 1936. 

These cases were divided into 3 groups according to whether the 
deatli was sudden, due to congestive heart failure, or due to mis- 
cellaneous group of causes including systemic embolism (Table 1). 

Table 1. — Manner of Death in 200 Autopsif.d Cases of Coronary Thrombo.sis. 

'I'ypc. Numlicr of cases. Per cent. 

Sudden (M U2 

Congestive heart failure 107 53.5 

Miscellaneous 29 1-1.5 

It is common experience for the fatal termination of tlie disease 
to he sudden. Usually there is no clinical evidence before death 
which would have suggested the imminence of such an event.'''^ 
The accepted e.xplanatioiis for such abrupt deaths are ventricular 
fibrillation, complete heart block with a Stokes-Adains attack, and 
rupture of the heart. To this group of causes should he added mas- 
sive pulmonary infarction. In this series, the majority of patient.^ 
wore stricken with the disease before coming to the hospital, were 
apparently doing well and then died suddenly and une-xpectedl.v 
within a few minute.s. We have used the term “sudden death in 
this sense nithcr than applying it only to the group dying instantly. 
Sneh a rapid termination following coronary tlirombosis may f)eeiir 
within a few hours or day.s after the onset, but may be delayefi for 
a matter of week.s in the event of either pulmonary emhoh.-m or 
Stokcs-Adnms attack, or until a .sub.-efpient eanliae iiifaretion 


occurs. 
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Of the entire group, 64 cases (32%) died suddenly (Table 2). 


Table 2. —Analysis of Cases Dying Suddeni.y 


Cause. Number of 

Possible ventricular fibrillation 34 
Myocardial rupture .... 15 

Pulmonary embolism ... 13 

Stokes-Adams 2 


Per cent of entiie 

Per cent of 

cases. group. 

group. 

17.0 

53.1 

7.5 

23.4 

■' 6.5 

20.3 

1.0 

3.1 


Thirty-four of these (17% of the total) had insufficient pathologic 
changes in the heart or other organs of the body to account for the 
exitus and by inference it is assumed that these patients died of 
ventricular fibrillation. In 15 cases (7.5%), there was found a rup- 
ture of the myocardium. Only 2 patients died during a Stokes- 
Adams attack. In 13 (6.5%), the manner of death appeared similar 
to that produced either by cessation of effective heart action or by 
pulmonary embolism. Autopsy examination gave almost indis- 
putable evidence in every case that pulmonarj^ infarction was the 
probable cause of death since one or both of the main pulmonary 
arteries were obstructed by antemortem thrombi and the resulting 
area of infarction was extensive. In all of these cases, with one 
exception, passive congestion of the lungs was present before death, 
a fact which accounts for the rapidity with which the changes indi- 
cating pulmonarjf infarction occurred. The single exception was a 
case in which a very large embolus 'arose from the iliac vein. 

As would be expected of a disease which so seriously damages the 
myocardium on one or more occasions, the commonest cause of 
death is congestive heart failure.®’'^ In this series of patients, 107 
(53.5%) presented signs typical of cardiac decompensation both 
before and at the time of the terminal event and were considered 
to have died of this cause. It was not uncommon to find transient 
signs of congestive heart failure soon after the myocardial infarc- 
tion occurred, but such cases were not included in this group. A 
few of the patients with cardiac decompensation had in addition 
signs of peripheral vascular collapse. This combination of signs 
occurred in those patients dying shortly after the cardiac infarction, 
but it seemed apparent that the element of congestive failure, mainly 
of the left ventricular t5'pe, played the dominant role in the cause 
of death. 

While bronchopneumonia is the most frequent contributory cause 
of death in congestive heart failure, it was found that the occurrence 
of pulmonary embolism Avas another important factor in precipitat- 
ing the exitus. Thus, in 35 (32.7%) of the cases with congestive 
heart failure, evidence of moderately extensive pulmonarA’ infarc- 
tion was found at autopsy. These pathologic findings suggesting 
that pulmonary embolism was tlie most important contributory 
eause of death were further ATilidated by the clinical histories. ManA- 
of the patients shoAA'ed typical signs and symptoms of pulmonary 
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embolism, ivliile in others the change in the clinical picture for tlie 
worse was so abrupt that the occurrence of this complication was the 
most reasonable explanation. 

There were 29 patients (14.5%) who died of causes apart from or 
remotely related to the coronary thrombosis. In order of frequency 
these causes were as follows: bronchopneumonia, 7; cerebral hemor- 
rhage, 6; carcinoma of the lung, 2; uremia, 2; postoperative shock, 
2; septicemia, 2; peritonitis, 2; 1 case each of diabetic coma, rup- 
tured mycotic aneurysm, acute pancreatitis. Only 3 patients of 
this series died as a result of systemic emboli; 2 of these were mesen- 
teric and 1 cerebral. 

Since the incidence of embolism in this series is surprising!}' high 
when compared with the figure of 19.2% found by Parkinson and 
Bedford® and so that of 14.6% found by Conner and Holt,‘ it is of 
interest to deal more specifically with this complication. Of the 
200 cases, 62 (31%) showed postmortem evidence of embolism. 
Only 49 (24.5%) of these (46 pulmonary, 2 mesenteric and 1 cere- 
bral), as pre^'iousl}’ noted, were considered as either the main or the 
contributor}- cause of death. When the sites of infarction were 
studied, it was found that in 36 cases it was pulmonary alone, in 
13 systemic alone, and in 13 both pulmonary and systemic. 

The source of the pulmonary emboli was the interventricular 
septum in 17 cases, the right auj-icle or right auricular appendage in 
18, and the pelvic or leg veins in 8. The systemic emboli had their 
origin in thrombi from the endocardial surface of the left ventricle 
in 20 cases and from that of the left auricle in 3. (In 4 cases emboli 
arose from 2 different sources which accounts for the apparent dis- 
crepanc}- in the total of 66 cases.) 

Summary and Conclusions. A stud}- of the causes of death in 200 
autopsied cases of coronary thrombosis shows that 32% of the pa- 
tients died suddenly, 53.5% died of congestive heart failure and 
14.5% of other causes. Of this latter group, 2 died of mesenteric 
embolism and 1 of cerebral embolism. 

In addition to myocardial rupture, ventricular fibrillation, and 
Stokes-Adams attacks, it was found that pulmonary embolism 
accounted for sudden death in 6.5% of the cases. 

In 107 patients dying of congestive heart failure, pulmonary 
embolism was the most important contributory cause of death in 


35 (32.7%). 

Embolism occurred in 62 cases (31%), but in only 49 (21.59() did 
this complication affect the outcome of the dbeasc. 


ri:ference.s. 

(1.) Conner, L. A., and Holt. E.: Am. Heart J.. 5. 705 lOSO 

(8.) Purkinson. Jm anti Bedford, D. E.. 1. I. l->- - 
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Injection Treatment op Hernia. By Carl 0. Rice, M.D., F.A.C.S., 
Instructor in Surgery, University of Minnesota School of Medicine; 
Surgeon in Charge of the Surgical Out-Patient Department of the Minne- 
apolis General Hospital, etc. With the assistance and cooperation of 
Hamlin Mattson, M.D. Pp. 266; 83 illustrations. Philadelphia; 
F. A. Davis Company, 1937. Price, S4.50. 

Dr. Rice has prepared a compact monograph on the injection treatment 
of hernia, a subject which is forcing its way into recognition as an acceptable 
method of treating some forms of hernia. Chapters on the historical devel- 
opment of the injection method and on the classification of hernia precede 
the more important portion of the book. The author gives excellent and 
concrete discussions of the anatomy and the etiology of hernia, and in a 
short chapter points out the necessity and method of making a differential 
diagnosis, especially in the inguinal hernise. The sixth chapter, devoted 
to the truss, is the only modern and concise discussion of its sort that is 
known to the Reviewer. A chapter on the technique of treatment of hernia 
by injection describes in detail the method used by the author and his 
associates. He describes the various solutions which have been used, illus- 
trates the various points in the technique and discusses the immediate and 
late complications, giving methods of treatment. Then follows a description 
of the experimental work done by the author to demonstrate the develop- 
ment of fibrous tissue resulting from injections. The last chapter, a sum- 
mary of the sections of workmen's compensation laws relating to hernia, 
does not seem to be related in any way to the injection treatment of hernia. 

The book serves its purpose very well in that it gives the reader a clear 
picture of the history, method and results of the injection method of hernia 
treatment. It is well illustrated and will prove valuable to those who wish 
to treat hernia by this method. The author’s experience makes the book 
authoritative. L. F. 


The Principles and Practice op Clinical Psychiatry. By Morris 
Braude, M.D., Associate Clinical Professor of Psychiatry, Rush Medical 
College, The University of Chicago ; Attending Psychiatrist, Cook County 
Psychopathic Hospital, Chicago. Pp. 382; 7 illustrations. Philadelphia; 
P. Blakiston’s Son & Co., Inc., 1937. Price, 84.00. 

The purpose of the writer is to simplify the field of mental disease so it 
may be more readily grasped by the student of medicine, of social science 
and of jurisprudence. An important chapter and one frequently omitted 
from more pretentious works on psychiatry is Simulation; however, the 
meaning of this ruse should not be confined to the “feigning of illness;’’ for 
instance, those in mental hospitals frequently simulate sanity in the effort 
for release. The chapter on psychoanalysis is well written and its numerous 
definitions are an aid to the understanding of this controversial subject. In 
addition to the major psychoses, the psychoneuroses and mental deficiency 
are considered. Each chapter contains a bibliography that is helpful to the 
student desiring further e^jghtenment. It may be said the author attains 
his objective and that criticism for the most part can only be made in minor 
matters, such as the term, “criminally insane’’— an impossible entity. 

N. Y. 
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Tm Tkaffic in Health. Bj' Charles Solomon, M.D., Assistant Clinical 
Irofessor of Mechcine, Long Island College of IMedicinc; Lecturer in 
Alatena Aledica, Trainjng School for Nurses, Jewish Hospital of Brook- 
lyn. Pp. 393. New York: Navarre Publishing Company, 1937. Price, 
?2.75. 

This book is a sermon for laymen on the subject of “patent” medicines 
and co.smetics, and bids for readers’ attention by means of its dramatic title 
and .striking dust-jacket. Tlie infonnation pre.«ented is similar to that con- 
tained in the American Medical Association’s “Nostrums and Quackerj',” 
and. dissemination of it would no doubt benefit the general public. Manj' 
familiar ’‘jiatent” medicines are described as to composition, alleged action 
or therapeutic inirpose, manufacturing cost, and retail price. A section on 
psmetics presents similar infonnation, and miglit be particularly disillusion- 
ing to the users of those preparations. There are several general discussions 
of therapeutic principles, dietetics, obesity, diabetes, tuberculosis, aller^’, 
and the like. There is an e.xtcnsivc bibliographj' for readers who desire 
more infonnation. The inde.v is e.vcellent, listing ever^' reference to each 
nostrum. Numerous repetitions make the text prosy in spots. The proof- 
reading is iioor (c. g., the famous Koch “cancer cure” is hidden behind the 
misprint “Kich”). Tlie style throughout is hortator}' and condemnatorj'^; 
but probably the subject-matter docs not permit the author to gloss over 
the minor frailties of the better pharmaceutical houses, or to intimate that 
at times a little quackery may even serve a useful therapeutic purpose. 
Altogether, the book makes interesting reading even for a physician. The 
sermon might have been better had it been briefer. J. C. 


Atlas of Hematology. By Edwin E. Osgood, M.A., M.D., Assistant 
Professor of Medicine and Head of Experimental Medicine, University 
of Oregon Medical School, Portland, and Clarice IVI. Ashworth, 
Medical Illustrator, University of Oregon Medical School, Portland. 
Pp. 255; 325 illustrations and frontispiece, all in full color. San Francisco; 
J. W. Stacej”, Inc., 1937. Price, SIO.OO. 

An Atlas of Hematologj' with none but colored illustrations is a rare 
product in this country where the cost of engravings in color seems so in- 
ordinatelj^ high. With this in mind, the cost of this volume is not excessive, 
especially in view of its general excellence. The drawings were obviously 
well and carefully done and the reproduction, bj' the Hicks Chatten Com- 
pan}"^ of Portland, Oregon, unusuallj’' good. Nevertheless, the result is not 
quite up to that of Strumia’s loose leaves of Hematological Tables (pri- 
vately printed b 3 ^ the Bi^ni Mawr Hospital), the illustrations of which were 
done in Itaty. Though less e.xpensive, this latter work is much less exten- 
sive in scope. . 

Not intended to replace a textbook of hematolo^'', Osgood s Atlas, witli its 
12 pages of General Principles of Hematologic Diagnosis, full legends 
to the illustrations, 7 chapters on the various hematologic conditions, an 
appendix on Methods, and a copious bibliography, should succeed in its am 
of showing the phj'-sician how to make a systematic stud}"' of the blood in dis- 
ease as a prerequisite of accurate diagnosis and proper therapy. The senior 
author who has himself made excellent contributions to hematology, nas 
given a sound picture, both in text and illustration, of hematdogy as un- 
derstood by most Americans today. The magmfication (2500 X) is rather 
large for the eye accustomed to half that amount, but does permit repro 
duSion of minute cellular detaU. The use of Wright’s stain, and n^benng 
the ceOs in sequence both aid the phj^sician and the prospectne aut 
the positive identification of difficult cells. 
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Disorders of the Bdood. Diagnosis, Pathology, Treatment and Tech- 
nique. By Lionel E. H. Whitby, G.V.O., M.C., M.A., M.D. (Cantab.), 
E.R.C.P. (Lond.), D.P.H., Assistant Pathologist, the Bland-Sutton 
• Institute of Pathology, The Middlesex Hospital, and Pathologist, The 
Children’s Hospital, Hampstead, and C. J. C. Britton, M.D. (New 
Zealand), D.P.H., Assistant Pathologist, The Bland-Sutton Institute 
of Pathology, The Middlesex Hospital; Late Assistant Pathologist, 
Christchurch Hospital, New Zealand. Pp. 582; 60 illustrations, 12 
plates (8 colored) and 15 tables. Second Edition. Philadelphia; P. 
Blakiston’s Son & Co., Inc., 1937, Price, S7.50, with washable cloth 
cover. 

Our objections to Whitby and Britton’s book are that it is seldom to be 
found when looked for on our library shelves and that it is wearing out 
(legitimately) from overuse. For such reasons, therefore, as well as on 
account of the notable advances in hematology in the two years that have 
elapsed since the appearance of the first edition in 1935, a new edition is 
welcome. The 35 extra pages of this edition are evenly distributed through 
the same chapter system as in the first edition— the greatest increase being 
5 pages in the chapter on Technique. The approval expressed in the review 
of the first edition (Awi. J. Med. Sci., 191, 279, 1936) can be repeated even 
more emphatically for the present one. E. K. 


Chirurgische Indikationen. By Rudolf Nissen, 0. Prof. D. Chirurgie, 

Direktor der 1. Chirurgischen Klinik der Universitat Istanbul. Pp. 

177. Leyden: A. W. SijtholT’s Uitgeversmaatschappij, N.V., 1937. 

Price, Paper, Hfl. 3.50; Bound, Hfl. 4.50. 

The results of surgery are in a large measure dependent on the general 
practitioner’s knowledge of the proper and timely indications for operation. 
The author discusses a number of especially important and common prob- 
lems in this field, including, on the one hand, emphasis on conditions de- 
manding urgent operative intervention, and, on the other, the delineation 
of surgical indications in diseases in the borderline zone between internal 
medicine and surgery. There are chapters on injuries of skull and brain, 
diseases of the thoracic organs, diseases of the abdominal organs and colon, 
diseases of kidneys and ureters, goiter, tumors of the breast, injuries of the 
extremities, pyogenic infections, and tuberculosis of bones and joints. 
The presentation is concise, clear-cut and weU balanced. The book will 
be found useful and instructive to those physicians with a command of 
German. R. K. 


Maternity and Post-operative Exercises. (Twenty-one Exercises.) 
In Diagrams and Words, by Margaret Morris, C.S.M.M.G., in col- 
laboration with M. Randell, S.R.N., S.C.M., T.M.M.G. Introduction 
to Maternity Exercises by Prof. R. W. Johnstone, C.B.E., M.D., 
F.R.C.S.E., F.C.O.G. Introduction to Post-operative Exercises by 
Prof. John Fraser, M.C., M.D., F.R.C.S.E. Pp. 152; illustrated. 
New York: Oxford University Press, 1936. Price, §2.00. 

The preface and introductions are very adequate and should be most 
helpful in aiding the masseuse or teacher for the exercises to follow. Care- 
ful instructions. and good diagrams used to explain all the exercises. Her 
excellent choice of exercises, particularly the emphasis on breathing and 
correct posture, helps to make this the most practical book of its kind. 

M. R. 
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^'Ianuab op SonGEiiY. American (Fifteenth) Edition. 
Edited by mnLUM T. Coughlin, B.S., M.D., F.A.C.S., Professor of 
burgen- and Director of tiie Department of Surgery, St. liuis University 
bctiool of Medicine; Surgeon-in-Chief, St. Mary’s Group of Hospitals, 
bt. Jxiuis. From the Fifteenth English Edition bj- Cecil P. G. Wakelev 
D.Sc. (Lond.), F.R.C.S. (Eng.), F.R.S. (Edin.), Senior Surgeon, King’s 

Hu^'^'TEn, M.C., M.Ciim. (Cantab.), 
i'.R.C.S_. (Eng.), Surgeon, King’s College Hospital, etc., Pp. 1586; 900 
dlustrations and 26 plates (18 in color). Baltimore: William Wood & 
Co., 1937. Price, S9.00. 


In this American edition, edited by Profe.^sor Coughlin, there have 
been omitted certain specialties from sections of the British edition which 
are not considered within the scope of the general surgeon in this country. 
The dcdicatorj' page contains an illustration of the bust of Lord Lister now 
in the Roj'al College of Surgeons of England, together with the original 
authors’ dedication which appeared in the first edition in 1898. 

The volume has been o-vtcnsively rearranged and in parts largely rewrit- 
ten, with some increase of the size of the book (43 pages). As the index was 
not specially prepared for the American edition, numerous entries in the 
index cannot be found in the text. 


The material dealing with surgical diagnosis and the maneuvers of 
surgical treatment is extensively presented. On the other hand the his- 
torical_ aspects of surgery are onl}' occasionally referred to and the pre- 
operative and postoperative care is very frequently inadequate!}’’ discussed. 
The section on anesthesia is often not in accord with the best traditions of 
American anesthetists. Nitrous oxide is not “undoubtedly our safest 
anesthetic’’ even when combined with oxygen. The section on spinal 
anesthesia extensively discusses the use of stovaine. One of the major 
defects of the volume is the failure to incorporate in the discussions of 
various diseases the disturbances in function from a physiological mwpoint. 
IWiile the Reviewer feels that the volume will provide a ready reference for 
a single volume manual for surgical practitioners, he believes that it will 
not take the place of certain of the shorter volumes that have recently been 
presented for use in courses given undergraduate students. 


The Thitjoid and Its Diseases. By J. H. Means, M.D., Jackson Pro- 
fessor of Clinical Medicine, Harvard University, and Chief of the Medical 
Services, Massachusetts General Hospital. Being an Account based in 
Large Measure on the Experience Gained in the Thyroid Clinic of the 
Massachusetts General Hospital by 14 physicians and surgeons, and 
many other collaborators. Past and Present. Pp. 602; 73 illustrations. 
Philadelphia: J. B. Lippincott Company, 1937. Price, 86.00. 

This is an exceedingly valuable and important book, representing, as it 
does, the clinical experience and investigative work of over 20 years in the 
Thyroid Clinic of the Massachusetts General Ilospital. Beginning with a 
description of the anatomy, physiolo^ and biochemistry of the nonnal 
gland, there are then covered the various diseases of the thyroid. Two 
chapters deal with thyroid administration and total thyroidectomy, respec- 
tively, in diseases of other than thyroid origin. While disclaiming an ency- 
clopedic scope for the volume, the author nevertheless fully covere tiie sub- 
iect from the practical standpoint with an adequate discussion of the litera- 
ture and a fair presentation of controversial points. The book is wntteii 
in a clear, interesting, chatty style that makes it pleasant reading, 
text is waW recommended to all practitioners, internists and studente. 
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Practical Talks on Kidney Disease. By Edward Weiss, M.D., Pro- 
fessor of Clinical Medicine, Temple University School of Medicine, Phila- 
delphia. Pp. 176; illustrated. Springfield, 111.; Charles C Thomas, 1937. 
Price, $3.00. 

This small volume deals with the jiractical aspects of the diagnosis and 
treatment of glomerulonephritis, nephrosis and nephrosclerosis. An attempt 
is made to review briefly the essential facts of renal physiology, tests of 
renal function and water balance. The material, set forth in easily readable 
style, consists of the accepted views on these subjects. The scope of the 
book is by intent such that it lacks the value of a reference work, and since 
it contains little of practical value which cannot be found in standard text- 
books, is chiefly useful as a convenient compilation of standard information 
in this field. K. E. 


The Kinesiology of Corrective Exercise. By Gertrude Hawley, 
M.A., Assistant Director, Women’s Gymnasium, Stanford University, 
Calif. Pp. 268; 107 illustrations. Philadelphia; Lea & Febiger, 1937. 
Price, $2.75. 

An extremely thorough test with an excellent selection of exercises. The 
author’s explanation of the kinesiology of these movements is clear and 
well defined, and should be most helpful to any teacher of therapeutic 
g 3 Tnnastics. This book not only deals with faulty body mechanics, but 
also teaches the proper use of the body, which few people understand and 
which is the fundamental reason for poor posture. It will be a valuable 
addition to any professional library. M. R. 

NEW BOOKS. 

The Management of the Pneumonias. For Physicians and Medical Students. 
By Jesse G. M. Bullowa, B.A., M.D., Clinical Professor of Medicine, 
New York University College of Medicine; Visiting Physician and 
Director of Littauer Pneumonia Research Fund, Harlem Hospital; 
Visiting Physician, Willard Parker Hospital. Pp. 508; 142 illustrations. 
New York: Oxford University Press, 1937. Price, $8.50. 

Functional Activities of Pancreas and Liver. A Study of Objective Methods 
for the Estimation of Function Levels in Health or Disease. By Charles 
W. McClure, M.D., Gastroenterologist to Fifth Medical Service, Boston 
City Hospital; Assistant Professor of Gastroenterology, Boston Univer- 
sity School of Medicine. Special chapters by Tage Christiansen, M.D., 
Resident Physician, Medical Department, County Hospital of Copen- 
hagen, Denmark, and the late Allan W. Rov^, Ph.D., formerly Director 
of Research, Evans Memorial, Boston, Mass. With a Foreword by 
Samuel Weiss, M.D., F.A.C.P., New York. Pp. 318; 66 illustrations. 
New York: Medical Authors’ Publishing Company, 1937. (Price not 
given.) 

Maternal Deaths— The Ways to Prevention. By Iago Galdston, M.D., 
Secretary, Medical Information Bureau of the New York Academy of 
Medicine. Pp. 115. New York: The Commonwealth Fund, 1937. 
Price, Paper bound, 50c; Cloth bound, 75c. 

Manual of Human Dissection. By Edwin M. Shearer, Ph.D., Associate 
Professor of Anatomy, New York University College of Medicine. Pp. 
321'; 79 illustrations (author’s original drawings). Philadelphia: P. 
Blakiston’s Son & Co., Inc., 1937. Price, $4.25. 
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ICycstram mul Convergence. By N. A. STOTTcnHEiM, M.D. (Rand), Arts 
1 r^Ts-ExvV5iEN, IIoli^nd), part-time Ophtlialmic Surgeon to the 
Jolwnnesburg School Clinic, Transvaal Education Department' late 
Assistant to Eye Clinic, University, Leyden. Pp. 89; 2 illustrations. 
Ixmdon: 11. K. Uwis & Co., Ltd., 1937. Price, 7.s. 6d. 

Abslracls. Proceedings of Meetings of the ^New York Pathological Sodelv, 

20. 1935; Jan. 23, 193G; Feb; 18, 193G; IMar. 26, 
193G; Apr. 23, 1936; IMay 28, 1936. Reprinted from the Archives of 
Pathology. Pp. 42. 


The Collapse Therapy of Pulmonary Tuberculosis. By John Alexander, 
B.S., M.A., jM.D., F.A.C.S., Professor of Surgery, University of Michigan; 
Surgeon-in-Charge, Division of Thoracic Surgerj.-, Department of Sur- 
gery, University of Michigan Hospital. With contributions of Chapters 
III and IV on Physiological Principles and Patliolog}’ of Pulmonary Col- 
lapse by i\lAX Pinner, jM.D., F.A.C.P., Herman M. Biggs Memorial 
Hospital, Ithaca, N. Y., etc.; Cliapters XI and XII on Pneumothorax by 
John Bl.ijr Barnivell, B.A., M.D., Associate Professor of Internal 
iUedicine, University of Michigan, etc.; Chapter XV on Oleothorax by 
Kirby S.mith Howlett, Jn., M.S., lU.D., Resident, Laurel Hills State 
Tuberculosis Sanatorium, Shelton, Conn. Pp. 705; 367 illustrations. 
Springfield, 111.: Charles C Thomas, 1937. Price, S15.00. 


Socialized Medicine in the Soviet Union. By Henry E. Sigerist, M.D., 
William H. Welch, Professor of the History of Medicine, The Johns 
Hopkins Univcrsit 3 L Pp. 378; illustrated. New York: W. W. Norton 
Co., Inc., 1937. Price, 83.50. 


Physiological Chemistry of the Bile. Bj' Harry Sobotka, Chemist to The 
Mount Sinai Hospital, New York. Pp. 202; 4 illustrations. Baltimore: 
The Williams & Wilkins Companj.-, 1937. Price, 83.00. 


Archiv fur Kresilaufforschung. Beiliefte zur “ Zeitschrift fiir . Kreislauf- 
forschung.” Band 1, Heft 1-6 (July, 1937); 7-8 (Oktober, 1937). Her- 
ausgegeben von Dr. Eb. Koch, Professor fiir Phj'siologie, Kercklioff- 
Herzforschungs Institut, Bad Nauheim, and Dr. Ed. Stabler, Professor 
Lei tender Arzt am Stadtkrankenhaus, Plauen i. V. Pp. Heft 1-6, 224; 
Heft 7-8, 80; each illustrated. Dresden: Theodor Steinkopff, 1937. 
(No price given.) 

Die Storxingcn der Sexualfunktion bei Mann und Weib. By Dr. Ludutg 
Chiavacci, Wien. Pp. 146. Wien: Franz Deuticke, 1938. Price, 
Paper, M. 4.60; Bound, M. 5.40. 


The Diagnosis and Treatment of Sexual Disorders in the Male and F emale, 
Including Sterility and Impotence. By Max Huhner, M.D., formerly 
Chief of Clinic, Genitourinary Department, Mount Sinai Hospital Dis- 
pensarj'^; Attending Genitourinary Surgeon, Bellevue Hospital, etc. 
Pp. 490; illustrated. Philadelphia: F. A. Davis Company, 1937. 
Price, 85.00. 

Twenty-five Years of Health Progress. A Study of the Mortality Experi- 
ence Among the Industrial Policyholders of the Metropolitan Life 
Insurance Company, 1911 to 1935. By Louis I. Dublin, Ph.D., Third 
Vice-President and Statistician, and Alfred J. Lotka, D.Sc., Assistant 
Statistician. With the collaboration of the staff of the Statistical 
Bureau. Pp. 611 ; many charts and tables. New York: Metropolitan 
Life Insurance Company, 1937. (No price given.) 

. A Pediatrician in Seareh of Menial Hygiene. 

M D Assistant Professor of Pediatrics, Harvard Medical School, Visit- 
Ph“icL to the Childrrfo Hooptal and to Ma'*’ 

Boston. Pp. 271. New York: The Commonwealth Bund, 


Price, 82.00. 
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Appendicitis. A Clinical Study. By W. H. Bowen, Hon. M.A. (Came.), 
M.S. (Lond.), F.R.C.S., Hon. Surgeon to Addenbrooke’s Hospital, 
Cambridge; Hon. Consulting Surgeon to Royston County Hospital; 
Examiner in Surgery, University of Cambridge, etc. Pp. 202. Cam- 
bridge: The University Press, 1937. Price, S2.50. 

Phenomenon of Local Tissue Reactivity and its Immunological, Pathological 
and Clinical Significance. By Gregoey Shwartzman, M.D., Bac- 
teriologist, Mount Sinai Hospital, New York. Foreword by^ Jules 
Bordet, M.D., Paris. Pp. 461; 67 illustrations and 1 colored plate. 
New York: Paul B. Hoeber, Inc., 1937. Price, $7.50. 

Verhandlungen der Deutschen Gesellschafl fur Kreislaufforschung. X. Tag- 
ung zu Bad Naulieim vom 13.-14. Marz, 1937. Hauptthema; I&eislauf 
find Innere Sekretion. Herausgegeben von Prof. Dr. Eb. Koch, Bad 
Nauheim. Pp. 320; 140 illustrations. Dresden: Verlag von Theodor 
Steinkopff, 1937. Price, Rm. 15. 

The Cerebrospinal Fluid. By H. Houston Merritt, M.D., Assistant 
Professor of Neurology, Harvard Medical School; Director of the Cere- 
brospinal Fluid Laboratory, Boston City Hospital, and Frank Fremont- 
Saiith, M.D., formerly Assistant Professor of Neuropathology, Harvard 
Medical’School; formerly Director of the Cerebrospinal Fluid Laboratory, 
Boston City Hospital, With a Foreword by Jaaies B. A'yer, M.D. 
Pp. 333; illustrated. Philadelphia: W. B. Saunders Company, 1937. 
Price, $5.00. 


NEW EDITIONS. 

Practical Physiological Chemistry. By Philip B. Hawk, M.S., Ph.D., 
President of the Food Research Laboratories, Inc., New York City, 
and Olaf Bergeiai, M. S., Ph.D., Associate Professor of Physiological 
Chemistry, University of Illinois College of Medicine, Chicago. In 
collaboration with Bernard L. Oser, Ph.D., Director of the Food 
Research Laboratories, Inc., New York City, and Arthur G. Cole, 
Ph.D., Assistant Professor of Physiological Chemistry, University of 
Illinois College of Medicine, Chicago. Pp. 968; 281 illustrations. Phila- 
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RECENT CONCEPTS IN THE PATHOGENESIS OF DIASTOLIC 

sHYPERTENSION. 

It was the work of Allbutt 40 years ago which led to the classification 
of diastolic hypertension into 2 main groups: (1) Essential, or primary 
hypertension, also termed hyperpiesia; and (2) secondary hypertension, 
resulting from some known disease and most frequently occurring upon 
the basis of a renal lesion, adrenal tumor, or coarctation of the aorta. 
Much work has been done recently to throw light upon the patho- 
genesis of both of these types 

Heredity. Essential hypertension is peculiar to man. Although 
much work has been done on its hereditary aspects, there remains 
much confusion in the evaluation of this factor. Such a disease as 
this, not dependent upon a malformation or congenital defect at birth, 
in which the tissues show no structural change until, or even after, 
the disease has developed, is often extremely difficult to evaluate 
genetically. Before the development of the disease, these tissues look 
no different from those of other individuals, yet the predisposition for 
the development of the disease is there. The length of time from birth 
to the development of the clinical picture, usually over 40 years, has 
been an important factor in clouding the recognition of heredity in 
essential hypertension. The patient may die before this time of other 
causes. There are many other reasons why the human does not lend 
himself well to the study of genetics.’^ Hunian matings lack the control 
attending the study of experimental animals; the life span is too long 
for one observer to study many generations; family data are notoriously 
inadequate, and families are not large; environmental factors are often 
necessary as precipitating causes. The physician himself may be a , 
factor. He not only often lacks interest in these aspects of disease 
but through inadequacies in diagnosis and the confusion of primary 
and secondary hypertension he may invalidate the results. Absence 
of hypertension because of examination before it develops leads to 
inadequate data. Recessiveness coupled with the lack of control of 
matings and the long life span of man produce an irregular occurrence 
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of disease that is difficult to trace familinlly. TJie very frequency of 
disease may he a (hsad vantage in a genetic study. As Allan^ pointed 
out, hypcrtcnston may be present in up to 40% of the population 
above the age of (50. Siicli figures make it possible that any individual 
may liave .some member of (he family mth hypertension. 

Alethods'- mpst fruitful in the establishment of heredity as a basic 
(actor in essential hypertension, as well as in other hereditary diseases, 
include the incidence of consanguineous marriage in parents. This is 
about 0.2% in (he general population. Figures above this indicate 
hereditary factors and reccssivcness of the factor. Studies of identical 
twins are obviously helpful. The frequency of disease in related and 
unrelated persons, tlic study of pedigrees, and statistical analyses are 
particularly enliglitening. .All of these methods have been applied to 
hypertension. An enumeration of all such data would require an 
appalling amount of time. Carefully controlled studies indicate that, 
in patients with essential Jiypertension, the familial incidence of vascu- 
lar disease far e.vceeds that of patients suffering from other complaints. 
Family after family is reported a\ath definite hereditary trends.'**’' 
Aymun made a direct study of the blood pressure in 1524 persons in 
277 families. A tendency toward elc\'ated blood pressure early in life 
was found in hypertensive families, a finding which was largely absent 
in members of normal families. Palmer and Thorp** have found the 
incidence of a family history of degenerative vascular disease definitely 
greater in cases of hypertension graded as moderate or severe. They 
interpreted this finding as representing constitutional susceptibility 
more regularly present in these cases. Weitz^* tried to circumvent the 
difficulties of following many generations through the often inaccurate 
histories of the patient by stiidjdng the collateral family groups. These 
individuals were living and coidd be submitted to examination. Thus, 
“objective signs of disease were substituted for hearsay e\adence in 
the history.” Asymptomatic cases were available as well. Omitting 
the details of his analysis, his conclusions, that the predisposition to 
essential hypertension behaves in the majority of cases as a Mendelian 
dominant, might be quoted here. Ayman*“ has described a personalitj' 
type, both emotionally and physically hyperactive, not only in the 
patient with established hypertension, but also in certain of their 
children with mildly elevated blood-pressure readings. These findings 
he interprets to indicate the hereditary nature of the personality as 


well as of the blood pressure. 

Studies of identical twins subjected to the opposing strains of vddely 
divergent en\dronmental factors confirm the above conclusions.'- Vas- 
cular reactions may be so similar in identical twins that capillary 
microscopy maj' be used as a means of establishing the .diagnosis of 
their relationship. 

There are, of course, those who deny heredity as a 'factor ot impor- 
tance in essential hypertension. Janeway considered it as of minor 
importance. Advocates of this idew assign an important role to 
environment, particularly in its relationship to psychic reactions. It 
is often pointed out that the negro in his native land seldom dei-elops 
hvperteiision. Donnison*® and many others have observed many 
SroesTn Africa and agree on the extreme -*ty .of hype«^ 
However, in this country, the negro is commonly aflflicted with hjper 
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tension. Schulze and Schwab®^ found an incidence of hypertension in 
the American negro 2| times greater tlian that of tlie white American. 
An admixture of white blood is perhaps the rule in the American 
negro, a fact which introduces complicating genetic factors. Schulze 
and Schwab state that evidence of admixture ^vith the white race in 
their patients was negligible and insufficient to reconcile the disparity 
in the incidence of essential hypertension in the African and American 
negroes. The frequency of hypertension in the negro would require 
the assumption that all were hybrids, and, since the incidence of 
hypertension is greater in the negro than in the white, “it would be 
necessary to infringe on the Mendelian law to explain the higher 
incidence of a character in the hybrid than in the parent carrying the 
character.” 

Racial differences in the incidence of essential hypertension are not 
- confined to the negro. The Chinese, for example, are little afflicted 
by hypertension. Wang,®^ in 10,310 admissions to Hsiang Ya Hospi- 
tal from 1932 to 1935, found only 58 instances of essential hypertension, 
34 in males and 24 in females. Others^^'®® have shown that the blood 
pressure of Chinese is lower, in general, than that of Occidentals. 
However, doubt as to the hereditary importance of these differences 
is shown by the fact that foreigners tend to develop a lower blood 
pressure after a stay in China, which disappears, with return to the 
previous level, when they return home. Environmental factors — 
mode of life, diet, climate— may be responsible but have not been 
evaluated. Superficially, environment appears to be the primary 
causative agent, but one must remember that all negroes do not develop 
hypertension and that the possibility exists that the environment may 
apply a precipitating cause or causes for hypertension in those who 
have inherited a predisposition but have had no precipitating factor 
in their home environment. 

Hines®® has studied the hereditary aspects from an entirely new 
approach. He applied the reaction of the blood pressure to a standard 
stimulus (cold pressor test) in members of hypertensive and non- 
hypertensive families, including 10 pairs of twins. He found a positive 
family history of hypertensive cardiovascular disease 5 times as fre- 
quently among individuals who had hypertension "or who were hyper- 
reactors than among those who reacted normally to the test. He has 
not found any hyperreactor who did not have one parent with hyper- 
tension, or who was a hyperreactor, indicating the probability that 
the trait is inherited as a dominant characteristic. 

The final evaluation of heredity in essential hypertension remains 
for the future. 

The Nature of Increased Peripheral Resistance in Diastolic Hyper- 
tension. It is well known that an elevation in diastolic blood pressure 
to 100 mm. of mercury or more can be brought about by at least 1 of 
4 mechanisms — increased blood viscosity, increased blood volume, in- 
creased cardiac output, or an increase in pei-ipheral resistance. Obser- 
vations®'^® indicate that in chronic hypertension, viscositj’', blood vol- 
ume and cardiac output do not differ significantly from normal, but 
that a distinct and marked increase in peripheral resistance, especially 
in the arterioles,®® is an invariable finding. 
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Ihe control of ])eriphenil resistance (arteriolar tone) in diastolic 
liypertcnsion could l)e moderated tlirough at least 3 mechanisms: 
nervous control, a local cliange, or hormonal or chemical substances, 
otudics in 'the nature of the peripheral resistance have been largely 
controversial until the recent work of Prinzmetal ;ind Wilson^* in this 
country and of Pickering*^'- in England. 

The Question of Nervous Control. Prinzmetal and Wilson attacked 
the problem by the use of an apparatus to measure blood flow tlrrough 
the e.xtremity. They first investigated the widespread theory that 
increased peripheral resistance in the splanchnie area alone was respon- 
sible for elevated arterial tension. If this were so, the normal cardiac 
output should produce a greater blood flow through the periphery in 
the hypertensive individual than in the normal person. No change in 
blood flow from the normal was noted in malignant, benign, and 
secondary hypertension, implying that the increased vascular resis- 
tance in hypertension is no greater in the splanchnic area than in the 
.. arm. The peripheral resistance is, therefore, generally elevated. This 
is in keeping wth the histologic changes in the arterioles of voluntary 
muscle.'*^ 


Using the same technique, together with the application of heat and 
reactive hyperemia, these same authors were able to show that the 
vessels of hypertensive individuals were capable of dilatation and that 
the increased peripheral resistance is due to a generalized vascular 
hypertonus and not to primary changes in the blood-vessels. 

Having established the presence of generalized vascular spasm, these 
observers were concerned wth the possible mechanisms of its produc- 
tion, as stated above. Tlwee possibilities were obvious, nervous con- 
trol through the vasomotor nerves, a local fault, or a chemical or 
hormonal influence. Their approach was directly upon the nervous 
theory because of the knoAvn influences of the vasomotor nerves on 
the diameter of arterioles and the level of the blood pressure. They 
reasoned that if the peripheral resistance in hypertension were depen- 
dent upon vasomotor stimulation one could assume that any procedure 


which would release vasomotor tone in a part would produce a greater 
blood flow through that part in hypertensives than in normal indi- 
viduals. Using the same blood-flow technique, they produced vaso- 
motor release by both heat and novocaine injection of nerves. Increases 
in blood flow under these circumstances were essentially the same in 
patients with benign, malignant, or secondary hypertension and in 
normal individuals. The results, then, failed to support the hypothesis - 
of exaggerated vasomotor tone as the cause of hypertension. 

Pickering,®^” working in England independently from Prinzmetal 
and Wilson, but using similar methods, reached similar conclusions. 
However, in the determination of the influence of the vasomotor nerves 
he used a calorimetric method to determine blood flow. The use of 
■ the latter technique is all the more important in that it confirms the 
' results of the plethys'mographic method that hypertension is not ner- , 
vous in origin. Their results in coarctation of the aorta differ. This 
will be discussed later. 

In essential hypertension, the results of these investigarions indicate 
“that normal vasomotor activity is superimposed on an intrinsic vasj 
cular hypertonus which is independent of the vasomotor nerves. 
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Vasomotor responses may affect the level of the blood pressure to a 
marked degree but that does “ not prove that the hypertonus of arterial 
hypertension is vasomotor in origin.” Pickering states that, as the 
Hines-Brown test shows,®® the vasomotor nerves remain active in 
hypertension. There is “little doubt that vasoconstriction of nervous 
origin does constitute a considerable fraction of the peripheral resis- 
tance in persistent hypertension,” as in normal individuals. But he 
contends further, from the above results, that it does not constitute 
the abnormal factor responsible for raised arterial pressure. He and 
Kissen were unable to confirm the Hines-Brown test. They obtained 
variable results, especially in their elderly control series and in patients 
with essential hypertension. The average size of the response was 
approximately the same in elderly subjects vdth normal blood pressure 
as in those suffering from essential hypertension. 

As convincing as the above evidence appears in establishing the 
fundamental nature of essential hypertension, it is not as yet fully 
accepted. Page and Heuer'*®* conclude that it “seems impossible on 
the basis of contemporary evidence to decide whether hypertonus of 
vessels in hypertension is of nervous origin.” To be sure, the mass of 
evidence in the literature lends credence to the nervous theory. How- 
ever, as far as this Reviewer has been able to determine, it is entirely 
equivocal. Prinzmetal and Wilson, in their search of the literature, 
also failed to find conclusive evidence to support the hypothesis of 
exaggerated vasoconstrictor tone. The marked drop in blood pressure 
attending spinal anesthesia and anterior root or splanchnic nerve sec- 
tion is, of course, compatible with the neurogenic theory and does 
indicate the profound influence of the nervous system on the arterioles, 
but in no wise proves the r61e of the nervous system as the fundamental 
cause of essential hypertension. The association of nervous and 
mental instability, and the relationship of the occurrence of essential 
hypertension to our complicated civilization are no more convincing. 
Although the evidence for non-nervous origin of essential hypertension 
is meager, it is clearcut, to the point, and convincing. 

Pickering®^' studied the transient hypertension of acute nephritis. 
Circulation time was the same during and after the hypertension so 
that increased cardiac output as a cause of hypertension was not 
likely. By applying the blood-flow method he showed that some, and 
probably most, cases of this type of transient hypertension are due to 
vasoconstriction of vasomotor nervous origin. He reasoned that this 
vasoconstriction might arise in one of two ways— by a centrally acting 
pressor substance or by a reflex mechanism. According to these 
results the acute hypertension of nephritis differs in its pathogenesis 
from the chronic type of renal origin. Results in experimental oxalate 
nephritis® support such a mechanism. In the rabbit, hypertension so 
produced is abolished by renal denervation. 

The evaluation of the nervous factor in hypertensive states is exceed- 
ingly important in that it has a direct bearing upon treatment. The 
present liighly developed state of neurosurgical technique as applied 
to periplieral vascular disease has naturally led to a consideration of 
similar methods in the treatment of hypertension. Although a con- 
sideration of such methods and results does not constitute a part of 
this review, the relationsliip of such methods to the pathogenesis of 
hypertension will be briefly summarized. 
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Vasomotor tone has a direct influence on the tonic state of tlie 
arterioles and, m turn, on the blood pressure. It is upon this nervous 
basis, particularly vasoconstriction in the splanchnic area, that splanch- 
nic section has been proposed. _ If one accepts the ivork of Prinzmetal 
and \\ ilson and that of Pickering, any surgical approach to the treat- 
nicnt of diastolic hypertension based on abnormal vasomotor tone as 
the cause of the vasoconstriction appears irrational, “Even in such 
a case vasomotor release following operation would, by release of nor- 
mal vasoconstrictor tone, produce some fall in blood pressure hut 
would not aflect the spasm responsible for the hypertension.”^* Yet 
if splanchnie section caused no injury to the patient and if the accom- 
panying fall in blood pressure were accompanied by a sufficient blood 
supply to^ the essential organs, the release from cardiae and vascular 
strain, if it persisted, would no doubt prove benefieial. The work of 
Page'*"- indicates that considerable reduction in arterial tension, if not 
sudden, may take place without a change in the urea clearance. One 
would assume, therefore, that renal function is not affected. Another 
objection, as Page and Heuer'*®'’ have pointed out, is that sympathec- 
tomy in a limited area would lead one to expect vasodilatation in that 
area and continued constriction in the remainder of the body •tt'ith 
impaired blood flow. They have found, however, that vessels relax 
in areas other than those subjected to denervation, for example in the 
eyegrounds. Such changes, even though not directed at the primary 
factor producing the disease, would prove beneficial if the reduction 
were maintained. Despite ' this observation, Weiss®* feels that the 
decrease in vasomotor tone in one region of the body may produce a 


suboptimal blood flow in other organs, where a more constricted state 
of the arterioles exists along with a diminished blood pressure. The 
eventual outcome of such a change would be deleterious and late in 
its appearance. 

Experimentally in dogs removal of the complete sympathetic chain*® 
has been followed by restoration of blood pressure to normal in 94 to 
225 days, at which time cardiac output, blood viscosity, and blood 
volume are unchanged, indicating a compensation by some other 
vasoconstrictor mechanism. The same phenomenon occurs in the 
human being with splanchnic section. Page and Heuer**’®** performed 
this operation ivith removal of tlie lower thoracic sympatlietic ganglia 
in 6 patients ivith essential apd 3 vsdtli malignant hypertension. Blood 
pressure was diminished in each instance for some months only to rise 
again to the pre-operative level, and for periods ranging from 6 months 
to 1 year either had continued at this level or became more elevated. 
Results, therefore, were disappointing. The same authors'**' have used 
anterior root section with better results. This procedure depresses 
the blood pressure by the same mechanism, that is, splanchnic dilata- 
tion'. In 17 patients ^vith either the benign or malignant types oi 
hypertension, 6 months after operation it was found that the benign 
group had reacted well, the malignant group had not. Brown, who 
with Adson proposed this operation, believes it useless m malignant 
hvnertension, but also observed good results, up to 5 years postopera- 
tivl in the benign variety.* Such results indicate that nen-e section 
will at least remove the vasomotor effeet in the benign group, it not t. 

sSiently to effect a significant drop in' blood pressure for 
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many months. Its ultimate value in the treatment of hypertension, 
the authors agree, has not yet been established. 

Splanchnic section has also been done to reduce adrenal secretion, 
to diminish peripheral blood volume and to abolish abnormal vaso- 
constrictor effects of renal origin. At least 15 % of over 100 patients 
in one series have gone over 6 months with normal blood pressure.®^ 
Data to be given later indicate that epinephrine is not excreted in 
excess in hypertension except in a few cases of paroxysmal type asso- 
ciated with chromaffin tumors, and the operation in essential hyper- 
tension appears to have no foundation upon this basis. 

Renal denervation has also been done in patients both with essential 
hypertension and with clmonic nephritis.^^ The procedure had no 
immediate effect upon renal efficiency as measured by the urea clear- 
ance test. The fall in blood pi’essure lasted for weeks to months but 
was not permanent. 

The advice of Weiss®® in considering the use of such procedures is 
sound. He states “Physicians should accept therapeutic claims and 
particularly new surgical procedures only after proper evaluation of 
the problem, and when there is strong supporting evidence. In case 
of arterial hypertension the presentation of such therapeutic proof is 
at best difficult. For the present, therefore, it seems advisable to 
leave the surgical treatment of arterial hypertension in the hands of 
those surgeons who believe that they can answer the problems raised 
in this discussion and who can eventually present adequate proof that 
there is lasting benefit to their patients.” 

There have been a number of attempts, particularly in Europe, to 
show a relationship between the carotid sinus mechanism and per- 
sistent hypertension. The carotid sinus consists of a small bulging at 
the junction of the common and internal carotid arteries. Nervous 
impulses from its walls are conducted away through the carotid sinus 
nerve and eventuate in cardiac slowing and vasodilatation. Elevated 
pressure in the carotid sinus produces a fall in cardiac rate and general 
arterial tension. Decreased pressure produces the reverse. That this 
depressor effect is active is evidenced by the observations of Bronk and 
Stella'^ that a rhythmic discharge of nervous impulses took place over 
the carotid sinus nerve with adequate pressure in the sinus (40 mm. of 
mercury in the rabbit). The rate of discharge was also proportional 
to the pressure. If the carotid sinus nerve were cut one would expect 
a rise in blood pressure; and that is exactly what Bucy^“ found. In 
section of the glossopharyngeal nerve for neuralgia, the carotid sinus 
fibers are sectioned. Bucy noted a marked rise in blood pressure post- 
operatively with a return to normal in 2 %veeks. The rise Avas not due 
to increased intracranial pressure for the spinal fluid pressure was 
normal. Section of both nerves and the aortic depressor nerves in 
animals has produced similar results but the blood pressure has not 
returned entirely to normal, so that persistent hypertension resulted. 
Such a rise is evident only when the animal is aAvake and more or less 
excited, and disappears when it is asleep or quiet.®® 

Such observations as the above have led a number of investigators 
to consider the carotid sinus mechanism in human hypertension.®® 
Continental observers (Mies) haA’^e demonstrated marked changes in 
blood pressure and cardiac rate by pi-essure on the carotid sinus, but 
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no rise m blood pressure by obliteration of the arteries below the sinus 
indicating a possibility that the elevated blood pressure may have 
resulted from a disturbance in the carotid sinus mechanism character- 
ized by slight or no response to the stimulus of arterial pressure within 

1 mTm observations prompted Pickering, ICissen and Roths- 

child to investigate the carotid sinus mechanism in hypertension. 
Starting with the previous observations that in normals the fall in pulse 
and respiratory rates with carotid sinus compression depends on the 
initial value 'of these rates, these authors found that a fall in blood 
pressure in cither normal or elevated arterial tension, after histamine, 
was appro.ximatcly proportional , to the initial blood pressure. The 
percentage fall in blood pressure corresponded fairly closely to the fall 
in heart rate. A second factor was the degree of sclerosis of the carotid 
arteries. The work of others was confirmed in that the percentage fall 
of blood pressure and pulse rate reflected fairly accurately the extent 
of sclerosis in the larger arteries and the diiferences in response in the 
groups studied were attributed to difi'erences in the initial levels and 
presence or absence of sclerosis. These results differed completely 
from those of continental observers. Pickering is convinced that hyper- 
tension in the liuman and experimental liypertension of carotid sinus 
denervation arc different, although he does not deny that there may 
be examples in man similar to the experimental form. Absence of 
tachycardia, howei'er, cannot be used as an argument against the 
occurrence of this type of hypertension in man for in 2 of Bucy’s cases 
no significant changes in pulse rate were observed following nerve 
section. Weiss**® describes, in his types of response to carotid sinus 
pressure, a primary reflex vasodilatation entirely unrelated to cardiac 
slowing or any form of cardiac arrhythmia. 

The blood-flow method of investigation of the nature of the periph- 
eral resistance in diastolic li3'pertension has been applied^"’®® to coarc- 
tation of the aorta as well. Results are conflicting. Prinzmetal and 
Wilson found, in coarctation of the aorta with hypertension in the 
upper and h,vpotension in the lower extremities, that vasomotor release 
produced a greater increase in flow in the arm than in the arm of nor- 
mal controls or patients with generalized hypertension, indicating 
that the increased vascular hypertonus of the upper extremities in 
this disease is vasomotor in origin, unlike that of benign, malignant, 
and secondary hypertension. Such constriction they “regarded as a 
compensatory mechanism which maintains tJie normal distribution of 
blood throughout the body.” Pickering’s results were similar to those 
in other types of hypertension, and since a circulating chemical or 
pressor factor alone cannot account for hypertension in one portion 
of the body and normal blood pressure in another, he considered the 
defect in coarctation a local fault. The divergent' results in this study 
demand further work for final conclusions. Histologic study^J- of the 
arterioles of muscle and skin from the arm and leg of such individuals 


has not been helpful. , , rni -i •r+ 

The Question of Chemical or Hormonal Control. The possibility ot 

a circulating chemical or hormone as the cause of the abnormal arteri- 
olar cbnstrietion of diastolic hypertension is not new. ^ 
long championed such a theory. However, since the vwk demon 
Sting the non-nervous origin of this disease, interest in this median- 
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ism lias become more widespread, ^^olhard applied this theory first 
to “pale” hypertension and not “red” (essential) hypertension. Bohn® 
confirmed the presence of a pressor substance in the blood of the “pale” 
hypertensive, with negative results in the “red” variety, as well as in 
normal indi^'^duals. Aitken and Wilson^ were unable to confirm the 
results of Bohn and ended in a criticism of his methods and results. 
Capps and his associates'^ agree with Aitken and Wilson. 

Most of these experiments on circulating pressor substances have 
been carried out either by the introduction of extracts of the blood of 
affected individuals into animals and into animal preparations for 
physiologic tests for known pressor bodies, such as adrenalin and 
pituitrin, or by the transfusion to normal individuals or animals of 
the blood of hypertensive subjects. The results are confusing and 
often contradictory. 

The work of Bohn, and of Aitken and Wilson, has just been men- 
tioned. Danzer, Brody and Miles'”' injected the unchanged blood of 
patients with hypertension into cats with a resultant pressor effect. 
Curtis, Moncrieff and Wright'® could not confirm this result. They 
used decerebrated cats with low blood pressure and arteriolar tone so 
that the vessels were more likely to be affected. Ten to 20 cc. of 
blood produced no effects greater than one would expect from an equal 
volume of any fluid. 

Others'®-*'® have been equally unsuccessful in the demonstration of 
pressor substances. de-Wesselow and Griffiths, using an alcoholic 
extract of whole blood and of plasma from patients with essential 
hypertension, malignant hypertension, chronic glomerular nephritis 
and pre-eclamptic toxemia, subjected to ultrafiltration, found the only 
suggestion of a pressor substance in blood from patients with essential 
hypertension, where Bohn found none. Even in this group some 
extracts gave curves like the normals and the authors did not feel 
justified in concluding that pressor bodies were present in the blood. 
Page found that extracts of human plasma and other body fluids 
contained substances with a pressor action when injected into test 
animals. Its extraction with alcohol, solubility in water and acetone, 
and extraction from water by chloroform suggested an organic base. 
Failure to appear in the ultrafiltrate suggested a combination with the 
plasma colloids. However, no evidence was produced that the amounts 
of this pressor substance were increased in the blood or body fluids of 
patients with essential or secondary hypertension. Pickering®*® quotes 
a nqmber of German references indicating the presence of pressor bodies 
in the blood, and, in one instance, the demonstration of a diminished 
value for a depressor substance in essential hypertension. 

The possibility exists, when extracts of blood are used, that a pressor 
substance may either be destroyed or lost in its preparation or that 
such a substance may be formed by the process. This possibility is 
a real one, as shown by de Wesselow and Griffiths,'® who demonstrated 
that adrenalin was readily ultrafiltered from saline, but if added to 
plasma and ultrafiltered, the ultrafiltrate was devoid of pressor activity. 
Pituitrin added to blood was recoverable in the alcoholic extracts, but 
in acid plasma of pH 4.5 the extract was destitute of pressor effect. 
This danger is circumvented by the transfusion of unchanged blood 
from hypertensive patients into non-hypertensive persons and noting 
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tlio cficcfis on tiic l)!oo(l pressure. Results by this metliorl have been 
uiulorinly negative. Hdst tried the procedure in 1931 Pickerinc®^'* 
injected 3.50 to 000 cc. of blood from hypertensives into non-hyper- 
tensivc indiyiduaks on 7 occasions. His results suggested that the 
bJoofl of jJiitient.s ivith essential hypertension is similar to normal blood 
in Its content of pressor and depressor substances, and oppose the 
Idea oi an e.xccss of pressor substance, or deficit of depressor substance. 
However, they do iiot e.xclude the possibility that liypertension may 
lie due to intervention of a chemical which is not circulating but is 
fi.xcd in the tissues. Objection might be raised that the recipients 
were too ill to respond or that the pressor substance was rapidly de- 
stroyed before entering the recipient. The patients were not grtively 
ill and transfusion in less than 1 minute speaks against the latter of 
these arguments. A third objection that dilution of the donor’s blood 
by the fecipient might reduce the concentration below the threshold 
level for a pressor efl'ect is justifiable and is ansu'ered most satisfactorily 
by the procedure of Prinzmetal, Friedman and RosenthaP® in which 
hypertensi\'e patients were cross-transfused with individuals with nor- 
mal cardiovascular trees. Blood volumes were not appreciably changed 
in either patient, and blood to the amounts of 500 to 2000 cc. Was 
transfused. Congo red was injected into 1 subject before transfusion 
and 42 % of the d^’c found in the blood of the recipient. No changes 
. in blood pressure were noted in these patients, indicating that, even 
with a transference of large volumes of blood, minimizing the dilution 
factor, evidence of pressor or' depressor principles was lacking. 

Aside from the injection of blood e-xtracts into animals and the 
transfusion of hypertensive blood into both animals and humans with 
normal blood pressure, various inv’^estigators hav'e attempted to relate 
pressor substances to hj’^pertension by physiologic tests for known and 
unknown pressor, substances. For example, the denervated rabbit’s 
g.^j.25,30 jg known to be sensitive to pressor substances in high dilution 
such as epinephrine in dilutions of 1 to 100,000,000 and pitressin, 1 to 
150,000. Perfusion of such preparations with whole, undiluted blood 
plasma lias not given evidence favoring a direct, peripherally acting, 
circulating pressor substance.-^ Leiter*® also concludes, from liis vv'ork 
as well as that of others, that there is no evidence for the theory that 
“malignant” or “pale” hypertension is caused by the presence of 
pressor substances in the patient’s blood. Pickering and <Kissen^ 
were unable to obtain evddence that patients with chronic nephritic 
hypertension are abnormally sensitive to adrenalin or evidence for the 
vdew that essential and nephritic hypertension are due to hyperadrenal- 
inemia. Levntt''^ states from his observations’ that if the blood of 
patients with eclampsia and related disturbances does contain an 
increased amount of the hormone from the posterior lobe of the hypoph- 
ysis, our present methods are unable to detect it. The occurrence o^ 
hypertension at the menopause and its reduction with theelin therapy 
suggest studies of hormone e.xcretion in hypertensive patiente. , buch 
titrations have been reported positive in Europe but could not be 

confirmed by Scarf and IsraeF in this country. 

The clinical application of the naturally occurring depressor sub- 
stances in the body, such as 

related compounds has’ not been widespread because of toxic sjmp 
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toms. They liave been more popular in Europe, jiarticularly tlie 
preparation, kallikrein, a pancreatic derivative, which has been given 
favorable reports. However, Nuzum, Elliot and Bischoff"*® in this 
country were unable to demonstrate a consistent effect and concluded 
that the preparation could not be regarded as a substitute therapeutic 
measure. 

Much has also been said of the genesis of arterial changes in essential 
hypertension upon the basis of hypercholesteremia. Page, Kirk and 
Van Slyke,®® however, in an analysis of the lipid content of the blood 
of such patients were unable to note any differences from normal in 
the cholesterol and cholesterol : phosphatide ratio in the absence of 
complicating disease. 

The hypophysis has long been considered a possible factor in the 
development of both essential and secondary hypertension. A con- 
siderable mass of data is now available upon the subject. The demon- 
stration that pituitary extract will raise blood pressure, and the sepa- 
ration of the oxytocic and vasopressor principles,^® have led to much 
theorizing as to the part played by the pituitary gland in normal blood 
pressure as well as in hypertension. Houssay®® has summarized the 
important observations in this controversy. In chromophobe adenoma 
of the pituitary and in Simmonds’ disease, the blood pressure is often 
low. In acromegaly it is variable. In the syndrome described by 
Cushing as basophilic adenoma, characterized clinically by obesity, 
hypertrichosis, decreased sexual activity, hypertension and osteopo- 
rosis, the blood pressure is invariably elevated. Cushing feels that the 
hypertension may result from a specific secretion of the adenoma, from 
a stimulation of the pressor secretion of the posterior lobe by the 
adenoma, or from an action through some other gland. Although he 
favoi’s the second explanation, others believe that the hypertension is 
due to adrenal hyperactivity, possibly brought about by the pituitary 
adrenotropic hormone. 

Cushing’s description of the above syndrome has stimulated a search 
for increases in basophilic cells in essential and other types of hyper- 
tension. Cushing^®® has noted a basophilic infiltration into the poste- 
rior lobe in eclampsia. Butt and Van Wart,’^ however, were unable 
to correlate the basophilic infiltration with hypertension or eclampsia. 
Spark®® agrees with the latter authors. He has found basophilic inva- 
sion of the posterior pituitary frequently in the absence of hypertension. 
Close^® investigated the occurrences of pituitary adenomas in 280 glands 
at autopsy; 39 were found to contain an adenoma. None was baso- 
philic. In serially sectioned glands, 10% had adenoma, 44% in cases 
of carcinoma of other glands. However, Costello*'* found adenomas 
in 20 % of pituitaries studied at random, one-fifth of which were baso- 
philic. Parsons,®® in a gross anatomic and histologic study of 107 un- 
selected pituitaries, was unable to correlate statistically'^ the extent of 
invasion of the posterior lobe and systolic or diastolic pressure. Ras- 
mussen®* also could not relate basophilic infiltration to blood pressure. 
Leary and Zimmermann'*® serially sectioned 153 pituitaries from both 
sexes, all age groups, and from hypertensives and non-hypertensives. 
Slight to advanced basophilic infiltration occurred in 64.7% of all, 
including hypertensives and non-hypertensives. Significant infiltration 
occurred in 52 of 67 hypertensives and 22 of 86 non-hypertensives, 
, showing this change to be much more common in the hypertensives. 
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1 he benefits of irradiation therapy in Cushing’s syndrome favor 
the theory tiiat tlic ])itintary is the prime factor. However, the 
sjndiome lias liecn found witli adrenal disease in the absence of pitu- 
itary ciuuiges and in at least 1 instance'*® with a thymic tumor associated 
with adrenal hypertrophy. In paroxysmal hypertension associated 
With chronitiffiii tumors of the udrcnals® elevated cplneplu'ine content 
of the tumor has been reported. Still one must remember that the 
adrenals have shown no anatomic changes in a number of patients 
reported with pituitary basophilism. ■■* In 1 instance*^ pituitary aden- 
oma occurred in association with carcinoma of the adrenal cortex. 

The possible relationship of anterior lobe function to adrenal function 
and the occurrence in some cases of changes in both glands has not 
passed unnoticed. Houssaj"®® has shown that the presence of the 
anterior pituitary is necessary for the development and maintenance 
of the normal anatomic and functional state of the adrenal cortex. 
Proper pituitary extracts have not only produced hypertrophy of the 
cortex, but small adenomas as well.*’® In Cushing’s syndrome, the 
adrenals are hypertrophied or adenomatous, but not always so, and it 
has not been conclusively demonstrated that such changes are due to 
the adrenotropic hormone. Nor has an excess of adrenal or pituitary 
hormone been demonstrated in the blood.®* Conclusive evidence of 


the etiologic importance of the pituitary gland in any type of hyper- 
tension is still lacking. 

Experimental Hypertension of Renal Ischemia. Altliough experi- 
mental hypertension in relationship to the kidneys has been produced 
in man}’^ ways, such as partial neplireetomj’^, occlusion of the ureters, 
transplantation of the kidneys with subsequent irradiation, and the 
injection of aspartic acid,®* its production in dogs and monkeys by the 
induction of renal ischemia by Goldblatt and his co-workers®®”’®^'®* by 
consti’icting the renal arteries with silver clamps has become most 
popular because of' the degree of hypertension produced as well as its 
simplicity and efficacy. The hypertension is persistent and has lasted, 
in some dogs, over 5 .years.®®® Constriction of varying degrees pro- 
duces hypertension of varying severity. The similarity of this type of 
hypertension to that associated with renal disease in man had led to 
considerable work in the determination of its pathogenesis, particularly 
since the mechanism by which the diseased kidneys produce chronic 
hypertension is unknown. Indeed, there are those who deny the renal 
origin of hypertension at all. 

Removal of the renal clamps follondng the production of hypertension 
by the Goldblatt method will cause a reduction in blood pressure to 
the original level as well as a return of kidney function. A unilateral 
clamp produces an elevated blood pressure which later tends to ret”*’*’ 
to normal. However, removal of this kidney results in a fall in bloo 
pressure to the normal range. Ischemia of the kidney is, theretore, 
important. The necessity for the presence of ischemic kidney, tissue 
is attested by the fact that removal of one or both kidneys " 
■result in hypertension, and when both renal arteries are complet y 
occluded the hypertension is not as great as with partial constrictio 

.unless the occlusion is done in stages. i u • v. r.^ortpn'sion 

It is logical to expect an explanation for renal ischemic hypertensi 
in the mechanisms Leady given for the hypertension of man. ner^ou 
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influences, liormonal or chemical substances or both. Page'*^'' has- 
already shown that denervation of the kidney does not ir^uence tlie 
development of hypertension by this method. Even cpmplete sym- 
pathectomy, in 7 dogs,“ did not prevent the development of hyperten- 
sion nor was the level of hypertension materially affeeted during the 
course of total sympatheetomy. Splanchnic section, and anterior root 
section, both used in the treatment of human hypertension, do not 
interfere with its development nor does it permanently reduce the 
hypertension previously produced by renal isehemia.^® Increased 
plasma volume and reflex changes in cardiac activity have been ruled 
out. The results, therefore, indicate quite conclusively that the 
mechanism of the hypertension of renal ischemia is not nervous. 

The humoral theory immediately suggests itself as an. alternative 
explanation. Goldblatt states “If the mechanism whereby constric- 
tion of the main renal arteries produces its effect on blood pressure be 
' humoral and of renal origin, then in the case of the hypertension which 
also follows occlusion of both main renal arteries, it must be assumed 
that the natural accessory circulation through the capsule which may 
become more prominent in these circumstances, is sufficient to wash 
some hypothetical ‘effective substance’ into the systemic circulation 

through the main renal veins The effective substance, for example, 

might act synergistically with a known pressor hormone from an endo- 
crine organ, such as the hypophysis or adrenal. It is also possible for 
the hypothetical effective substance from the kidney to act by sensitiz- 
ing the contractile elements of the arterioles to the action of the pressor 
hormone, or the reverse may be the case.” It is also possible for such 
an effective substance to neutralize a hypothetical depressor substance 
in the circulating blood. Pressor effects of the extract of ischemic 
kidneys of dogs and hypertensive kidneys of man have been reported.®®'®'^ 
Extracts of normal kidneys and other organs have also given a pressor 
effect but not to the extent of these abnormal tissues. Page found 
no substance in the circulating blood of animals with renal ischemic 
hypertension which acts directly on the peripheral blood-vessels to 
cause vasoconstriction. 

The relationship of the pituitary and adrenal glands to this type 
of hypertension has also attracted many workers. Page and Sweet"*® 
found that hypophysectomy reduced the blood pressure in Goldblatt 
dogs, but that preliminary hypophysectomy did not prevent the rise 
in blood pressure, which tended to be transient, however. Furthermore, 
hypertension of this type can develop in the absence of the adrenal 
medulla.®® With bilateral adrenalectomy blood pressure did not rise, 
but the period of survival was short. Even with supportive treatment, 
■this operation interfered with the development and maintenance of the 
hypertension, but with added substitution therapy (intravenous cortical 
extract) a significant but not great rise in blood pressure occurred.®®® 
The mechanism of this interrelation in the production of hypertension 
is not yet known. All that can be said, as yet, is that the e\'idence 
indicates that the hypertension of renal ischemia is of renal Immoral 
origin. 

The most important question to the clinician in regard to the hyper- 
tension of renal ischemia is the extent to which these results can be 
carried over from animals to the patient. Little can he said on this 
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point at tlie_ present time except by inference. The reduced blood 
liow of e.xperiinental isclicinic hypertension m'ay possibly be compared 
to that of arteriolar disease of the kidneys in man.=“ ‘The return to 
normal of the blood pre.ssure when the silver clamp is released has been 
compared to the possible results of operations on the nervous system 
in relaxing arterioles and correcting the possible ischemic state. ‘ Such 
a supposition is, as yet, not at ail established, and the work on renal 
denervation already cited-'^'' .speaks against it as does the failure of the 
urea clearance to change appreciably with .splanchnic section. The 
unimportance of the nervous system in this type of nephritis is in keep- 
ing, however, with the work of Prinzmetal and Wilson and of Pickering, 
showing the non-nervous nature of the fundamental defect in human 
hypertension. 

William A. Sodeman, i\I.D. 
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TUBERCULOSIS IN CHILDHOOD. 

The subject of tuberculosis in childhood is such an extensive one 
that a proper consideration of even the most recent contributions in 
the literature would be very lengthy. Consequently, in this review 
an attempt will be made only to present a few of the more salient facts 
that must be stressed in order to understand something of the present- 
day status of this disease in infancy and childhood. 

That there exists a difference between tuberculosis in childhood and 
tuberculosis in adult life is generally conceded, although Medearis'- 
says that evidence is steadily accumulating that the adult type of the 
disease can and does develop endogenously from the childhood type. 
The frequency of tuberculosis infection in children as shown by the 
percentage of positive reactions to tuberculin tests in various surveys 
in this country has averaged roughly 10 to 15% of all children up to 
15 years. The question of tuberculin tests and the value of positive 
and negative reactions has caused much argument on both sides. 
According to Medearis there are three general groups of tuberculin 
tests L 1, A cutaneous scratch or abrasion with a rather blunt scarifying 
instrument and inoculation of the wound with Koch’s old tuberculin, 
which is known as the Pirquet test; 2, an intradermal test whereby 
0.1 cc. of dilution of Koch’s old tuberculin is injected intracutancously, 
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which is known ns the Jrantoiix test; and 3, some modification of an 
inunction mctliod. A positive reaction is indicated in tlie first two 
methods by a surrounding area of erythema appearing in about 48 
hours and persisting at _ least 5 or 6 days. In tlie third method, 
a positive reaction is indicated by a number of papular efflorescences 
i^ipearing in from 3 to 5 days and remaining visible for about 2 weeks. 
Of these tests the Mantou.v is by far the most sensitive. Medearis 
urges a wider use of the tuberculin test. Every child giving a history 
of home contact with tuberculosis should be tested. Any child with 
an iinc.vplained temperature or with subnormal weight gain deserves a 
tuberculin test. • The Mantou.v .should be a routine procedure in every 
hospital admission to the pediatric service. Every positive reactor 
should have a roentgenogram of the chest' and the interpretation of tlie 
plate should be made by a physician trained in the Roentgen ray 
diagnosis of tuberculosis. In every case in which primary tuberculosis 
complex has lieen diagnosed, an adequate medical follow-up should be 
given with proper hygiene and dietary supervision and examination at 
intervals frequent enough to assure detection of any developing'adult 
type disseminated lesions so that earlj' and effective therapy can be 
established. 

Stewart and Dyson’® state that the Mantoux tests with old tuberculin 
and purified protein derivatives in doses of unequal potency agree in 
showing that, as a rule, children are more sensitive to tuberculoprotein 
than adults and that this difference between the two age groups is due 
to the occurrence among adults of a disproportionately large percentage 
of patients with relatively small areas of reaction to tuberculin. They 
offer also the suggestion that the difference in allergy noted between the 
two age groups is a product of a general tendency for sensitiveness to 
diminish slowly as the postinfection time elapses. The sensitiveness 
to tuberculoprotein induced in the tissues by tuberculous infection is 
an extremely variable and moderately unstable immunologic change. 

Law and Cory” found the behavior of purified protein derivative in 
its two standard test doses potent and reliable in comparison with three 
dilutions of potent old tuberculin in about 3000 tests. The first strength 
of purified protein derivative was 0.00002 mg. and there were more 
reactors than with old tuberculin in a dilution of 1 to^ 1000. The second 
strength of purified protein derivative found twice the number of 
reactors shown by old tuberculin used in a dilution of 1 to 100. Purified 
protein derivative is well adapted to accurate' quantitative tests and 
seldom causes necrotic skin reactions. It is also very well suited for 
general use and for epidemiologic studies related to the control of 
tuberculosis. 

Kayne® recommends 1 'to 10,000 dilution for the initial injection 
of the* Mantoux test with the result read on the third day. If the reac- 
tion is negative or doubtful the test is concluded with a 1 to 100 dilution. 
He ao-rees that there should be at least a 10 mm. wheal of erythema and 
swelling after 48 or 72 hours for the test to be cafied positive. In a 
child less than 2 years a positive reaction to the Mantoux test shoii r 
be regarded as indicating the presence of an active tubercidous focus, 
unless the opposite is proved by further investigation The react a n 
to the Mantoux test cannot be regarded as negative unless a dihiti 
1 to 100 has been used. 



PEDIATRICS 


131 


A form of tuberculin testing that may have little general use is the 
plaster test. As used by Anzen,^ after the skin, usually that over the 
manubrium sterni, is cleansed with ether, a plaster is applied as a 
control and about 1 cm. below this the tuberculin plaster is applied. 
For infants and nervous children it seems expedient to apply an ordi- 
nary adhesive plaster over the other two to prevent them from being 
pulled off. The reaction is read after 48 hours. In the positive reac- 
tion, the skin beneath the tuberculin plaster is found to present, spar- 
ingly or more closely according to the degree of the reaction, highly 
red papules the size of a pinhead. In the negative reaction, the skin 
remains unaltered. Occasionally a reaction may also be obtained 
under the plaster used as a control. The exceedingly few cases in 
which this occurs have been in tuberculous patients with exudative 
diathesis. The plaster used in this test contains 1 drop of tuberculin 
per square centimeter. 

Another method that may be helpful in the diagnosis of tuberculosis 
in children is the study of gastric washings for the tubercle bacilli. 
Rothstein^® says that the finding of tubercle bacilli in the gastric con- 
tents, as determined by the production of tuberculosis in a guinea pig 
inoculated with the sediment obtained from the gastric washings, is 
indicative of the presence of an active tuberculous lesion. This focus 
is usually either in the lung or in a hilar or tracheobronchial lymph node 
which has ulcerated into the bronchus. Tubercle bacilli were demon- 
strated in 7 patients (8.14%) of a series of 86 infants and children with 
positive cutaneous reactions to tuberculin in whom no recognizable 
evidence of tuberculosis could be demonstrated on physical or roent- 
genographic examination. Examination of the gastric washings for 
tubercle bacilli by the inoculation of a guinea pig with the sediment 
should be done for all infants and children with positive cutaneous 
reactions to tuberculin even if no evidence of tuberculosis has been 
found on physical or roentgenographic examination. 

Armand-DeLille^ says that although many points still remain obscure, 
it is possible to say that two principal conditions account for the 
differences in location and form in adults and in children. The adult 
patient has allergy and this tends to produce localization. The child, 
and especially the infant, has primary infection, which becomes gener- 
alized, and he dies from disseminated tuberculosis or from meningitis. 
According to his statistics, 60 % of the infants and children in contact 
with tuberculous parents present characteristic tuberculous evolution 
before the death of the tuberculous parent, and two-tliirds of them 
(40%) die from acute forms such as miliary or tuberculous meningitis 
and only one-third of these (60 %) present chronic localizations. Forty 
per cent appear to be clinically sound, but they have a positive Pirquet, 
and many present small shadows in the lungs or in the hilus from an 
inactive primary affection which may wake up later at the time of 
puberty and adolescence, and be the beginning of a chronic pulmonary 
tuberculosis. In adults, the lung seems to be the organ that offers 
least resistance to tuberculosis, perhaps because its capillary system 
constitutes a kind of screen for all the tubercle bacilli carried by the 
blood stream. Also in the adult it seems that, with the exception of 
the kidneys and the genital organs, most of the tissues of the body have 
acquired a special resistance against the infection. In the case of 
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cliilrlreii, liowovcr, where the orp.'uis are still growing, those that are 
developing tlic most rapidly appear to he the least resistant to the 
hacillns. As the child gets older lie, like the adult, more often presents 
reinfection which is usually endogenous. 

The term primary infection has been used. Hancock* defines primary 
tuberculosis as those pathologic changes which occur at the points of 
localization of the first infecting dose of tubercle bacilli and the systemic 
results of these changes. It does not include any of the superinfection 
types, even though these may be caused by the identical organisms 
which caused the primary lesion, either at the same location or at 
distiint points to which they may have escaped. Superinfection may 
be either endogenous or e.xogenous, but in either event it must be 
sharply difieren tinted from primary infection, the difference being not 
in the infecting organism but in the host. 

According to Alyers, Harrington, Stewart and Wulff’'* the early 
Roentgen appearance of the parenchymal lesions of the first infection 
type of tuberculosis may be indistinguishable from that of the reinfec- 
tion type or of pneumonia. A period of observation is necessary in. 
most cases. In the absence of significant symptoms when a paren- 
chymal shadow persists for one month or longer in a child who is 
sensitive to tuberculin, it is due usually to the tubercle bacillus. After 
a longer period of observation, if the shadow gradually disappears to 
be replaced by calcium shadows in the parenchyma or in the region of 
the hilus, it may be regarded as representing the first infection type of 
tuberculosis. The shadow characteristic of the pneumonic stage usu- 
ally persists for several months or for a year .or more. They may 


then disappear to be succeeded after months or years by the appearance 
of calcium shadows or fibrous strands. It is a diagnostic point that 
throughout the course of the disease significant symptoms are usually 
absent. This benign course is so characteristic of first infection tuber- 
culosis that even though it appears in young children and reaches 
considei’able proportions, it is not of itself a serious condition unless 
secondary complications arise as the result of endogenous superinfection 
or reinfection. This also holds true of this type disease as it occurs 
in young adults. The immediate prognosis of the first infection type 
of tuberculosis is excellent, and there is no indication for treatment 
except in the rare cases in which the condition is febrile. 

The evolution of the first infection type of tuberculosis is described 
by Myers.'* He suggests that neutrophils ingest tubercle bacilli in 
the blood stream and, together with the ingested bacilli, focalize in the 
small alveolar capillaries. About these focal accuniulations large 
numbers of exudative mononuclears accumulate, which in turn become 
phagocytic, ingesting both bacilli and neutrophils. This becomes the 
epithelioid cell of the tubercle. This focalization and walling off before 
sensitization appears may be an important factor in making primary 
tuberculosis benign. Following the introduction of tubercle bacilli 
into the organism the tissues become sensitive to tuberculoproteiii. 
This sensitivity is manifested by a positive tuberculin reaction in from 
3 to 7 weeks after infection. Following sensitization, if reinfection 
from endogenous or exogenous sources occurs, tuberculosis ot le 
usually benip first type may be stimulated to activity and disease 
the destructive type develop. 
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Schick^^ points out that the distinctive featui’es of the childhood 
type of tuberculosis are the result of the reaction of the ^drgin tissues 
of the child to the invasion of the tubercle bacillus. Infection occurs 
usually by inhalation but occasionally by other routes such as by 
ingestion. The tuberculous lesion may be recognized microscopically 
in from 2 to 3 weeks, and clinical signs may appear in from 4 to 6 weeks. 
The primary lesion usually heals readily, remaining active longest in 
the glands. A clinical arrest of the disease requires at least 2 to 3 j^ears. 
In favorable cases, the disease remains limited to the primary complex 
or primary focus in the alveolus or small bronchi and the regional 
lymph glands. The secondary stage or further extension may occur 
b}" dissemination of the bacilli from the primary focus by way of the 
lymphatics, the blood stream or the bronchi. The extent and serious- 
ness of this secondary invasion is determined by three factors: the 
intensity of the invasion, the resistance of the subject and the organ 
attacked. In spite of the evidence brought forward to the contrary, 
Schick believes that the original idea must be maintained that the 
primary complex has a beneficial effect on later occurring superinfection. 

With reference to the pathologic sites of the infection Blacklock® 
studied a series of 2500 autopsies. He found 378 tuberculous lesions 
in this group of children, varying in age from 1 day to 13 years. Tuber- 
culosis was the cause of death in 95.2% of 253 subjects under 3 years 
and in 74.4 % of 125 children over 3 years. Girls of all ages were more 
often infected than boys. The primary sites of infection were as 
follows: thorax, 63.4%; abdomen, 32.4%; cervical region, 8%; and 
undetermined, 7 %. Most of the children with primary intrathoracic 
tuberculosis died of generalized infection and this was slightly more 
common in children under 3 years than in those older than 3 years. 
Among children living in the reported area intrathoracic tuberculosis 
is a relatively fatal disease especially, in children less than 3 years. 
The primary site of the tuberculous infection was in the abdomen in 
123 cases, with a relative incidence greater in children over 3 years 
than in those under that age, but more deaths occurred in the younger 
children. Intestinal ulceration occurred in 22 cases. In 74.4 % of the 
children under 3 years and in 29.3 % of those over this age, generaliza- 
tion of the infection caused death. Tuberculous disease limited to the 
abdomen caused more deaths than similar disease confined to the lungs. 
In cases of abdominal lesions causing death, human strains of the 
bacilli were isolated in 11 instances and bovine strains in 47. From 
children not dying of the abdominal disease 2 human and 13 bo^'ine 
strains were obtained. In the entire series of 236 strains isolated, 
29.2% were bovine, the percentage varying from 24.4 in children up to 
the age of 1 year to 35.7 during the second year and thereafter, gradu- 
ally increasing to 25.3 % in children between the ages of 6 and 13 years. 

In regards to the occurrence of the bovine and the human types of 
tubercle bacillus infection in man, Sztile^® says that according to Koch 
bovine tubereulosis was less virulent for man than the human type. 
This belief was based on the fact that the presence of bovine tubercu- 
losis in the human sputum had never been proved. Since then such 
bacilli have been found on numerous occasions but this observer found 
them only tvdce in 201 cases and he does not believe that' the bovine 
type of tuberculosis bacillus is transformed into the human t;\-pe when 
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It infects mim but that it retains its original properties. Because of 
less infection^ among dairy herds the occurrence of tin's type of tuber- 
culous infection in ehildhood as well as in adult life has decreased. 
However, Tobiesen, Jensen and Lasseir® have reported 2(5 cases of 
bovine pulmonary tuberculosis. Of these, 10 were under 5 years and 
none over 32 years. In only 1 instance in this group could tuberculosis 
be demonstrated in the home. Of the 2G patients, 13 had been drinking 
raw milk for some time, while only 3 denied having taken raw milk. 
The pulmonary disease was preeedcd by cervical adenitis in 11 of the 
cases. The pulmonary processes did not show any distinctive features 
in the roentgenograms. In IS cases the tubercle bacilli were obtained 
by gastric washings alone. Of the G patients that died during the 
period of observation all showed generalized tuberculosis. Of these, 
3 were under 5 years, 2 between 5 and 15 years and 1 over 15 years, so 
that it would seem that the bovine type of pulmonary tuberculosis was 
as serious in the age period below 5 years as the human type. 

The problem of preventing the dissemination of tuberculosis is a 
great one. It is possible to isolate or segregate only a small portion 
of the acti^’e open cases, consequently the prevention of the spread of 
the disease has been only relatively successful. The danger of con- 
tamination is especially great in infancy and childhood. For that 
reason the prophylactic inoculation of children with the B.C.G. vaccine 
as devised by Calmette and Guerin was received ■\nth the highest 
expectation. Question arose as to the dangers of this procedure and 
as a result the use of this method has not become as wdespread as was 
expected. According to Rist,** only children haHng a negative reaction 
to tuberculin ai-e suitable for inoculation ■with B.C.G. There is prac- 
ticallj' universal agreement that in infants its use is innocuous. The 
difficulty has been to determine how universal the protection is among 
vaccinated children. There has been considerable criticism as to the 
methods used in statistical computation as regards the influence on the 
death rate in tuberculosis. Oral administration has been used but it 
does not regularly immunize all children, so that it must be regarded 
as an uncertain method of vaccination. 

Clawson'^ carried on a series of experiments on immune reactions in 
experimental tuberculosis. The purpose of his study was to determine 
an experimental basis for the safest and most efficient method of using 
the Calmette-GuCTin bacillus in developing resistance of bovine and 
human tuberculosis. Another consideration was the relation of the 
reactions included in immunity to the pathogenesis of tuberculosis. In 
conformity with the course pursued in previous experiments on vac- ^ 
cination with streptococci, the B.C.G. was administered as living 
organisms subcutaneously and intravenously and as heat-killed organ- 
isms in the same ways. The vaccine so administered was studied in 
respect first to safetj' and then as to resistance. No mechanical injuries, 
such as bacterial emboli or any other kind of tissue-injury, were obserwd 
at any time from vaccinating many animals by each of the four methods. 
No toxic results, either immediate or delayed, were noted in the normal 
animals after vaccination. With large doses given into-\'enously to 
animals already allergic, extreme collapse and deatli Avithin 24 hours 
took place, but ordinary doses were not accompanied by toxic eitects 
in the allergic animals. Subcutaneous injection of the vaccine m o 
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allergic animals had no ill-effects. In allergic animals vaccinated with 
relatively small doses intravenously, small non-progressive tubercles 
frequently developed in the lungs, liver, and spleen. It would seem 
in the light of present observations that vaccination should be limited 
to those not having a positive tuberculin reaction. It would be an 
advantage if it is found that allergic animals can be safely vaccinated 
intravenously, for in the process of vaccinating the allergic animals 
they are desensitized, at least for a time, and resistance is increased. 
Allergy was studied as a factor in safety and also in respect to its 
influence in the pathogenesis of tuberculosis. The frequency and 
degree of allergy was greater after vaccination by methods in which the 
living organisms were injected, but even by these methods allergy did 
not develop in all animals. A relatively small amount of allergy was 
pi’oduced in the animals given subcutaneous injections of heat-killed 
organisms. No animals vaccinated intravenously with heat-killed 
organisms ever became allergic. It was found that severe allergy 
following vaccination disappeared in about 3 months and less sev’^ere 
allergy in less time — sometimes in as short a time as 1 month. This 
disappearance of allergy was probably moi’e rapid than in persons in 
whom allergy is so frequently due to arrested active lesions. It seems 
probable that allergy, especially of the lesser degrees, which develops 
in the course of vaccination with B.C.G., should not be looked on as 
a serious handicap. Allergy in association with vaccination and prob- 
ably with the development of a tubercle appears much earlier than is 
generally thought. It has been found to appear in from 1 to 3 weeks. 
In these e.xperiments, if allergy had not appeared in 3 weeks after the 
last injection of the vaccine, it was found that it would not occur. 

After 8 years of careful study both clinically and in the laboratory, 
Kereszturi and Park^® are convinced of the harmlessness of the B.C.G. 
vaccine. They injected large amounts of living B.C.G. organisms 
into between 400 and 500 laboratory animals. All animals remained 
free of tuberculosis except 1, and in that 1 accidental infection could 
not be excluded. Clinically, the vaccine was administered to 175 infants 
who were not known to have been exposed to tuberculosis, with the 
possible development of clinical tuberculosis in but 1 of the entire 
group. Of 515 children vaccinated with living B.C.G. organisms and 
exposed to tuberculosis, only 5 contracted the disease. From these 
patients organisms of the human but not of the bovine type were 
recovered. In 27 cases, the virulence of the B.C.G. strain recovered 
from cold abscesses caused by the vaccination could not be shown to 
have been increased by living in the human body for periods of from 
1 to 10 months. The parenteral administration of the vaccine seems 
to be more effective than the oral since the tuberculosis death rate 
decreased to one-half when the oral method was used and to one-fourth 
wlien B.C.G. Avas injected intracutaneously. Since this procedure is 
harmless and increases considerably the resistance to tuberculosis, its 
use should be urged as a public health measure in those who have not 
yet become infected and who may later become exposed to tuberculosis 
in their own families. 

iVronson and Dannenberg® undertook a study to determine the value 
of B.C.G. vaccine in newborn infants living in families vlth known 
cases of manifest tuberculosis. These were given the A'accine orally. 
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\v!iil(; inliiiits, similarly exposed hut too old to he'vaceinatcd hy mouth 
when first observed, ser\-ed as controls. Tlie.t' gave 30 mg. of the 
B.C.G. vaccine hy mouth to 43 white and 27 colored infants. As con- 
trols there were 114 white and 53 colored infants. Of 41 children 
who remained in contact with persons having tuberculosis and who 
were vaccinated in the first 10 days of life hy the peroral administration 
of B.C.G. vaccine, 1 died of tuberculosis, while of 84 unvaccinated 
children living under comparable conditions, 10 died from the disease. 
Of 15 children vaccinated with B.C.G. vaccine who remained in contact 
with persons having tuberculosis hut whose sputum did not contain 
tubercle bacilli, none died of tuberculosis, while of 45 unvaccinated 
children living under comparable conditions, 2 died of tuberculosis. 
No deaths from tuberculosis occurred in the children studied who were- 
not exposed to persons known to have manifest tuberculosis, either 
among the vaccinated or among the unvaccinated children. Of chil- 
dren in contact with tuberculous persons whose sputum ' contained 
tubercle bacilli, 81.6% of 38 vaccinated children and 78.5% of 79 
unvaccinated children reacted positively to an intracutaneous injection 
of tuberculin. Among 14 vaccinated and 44 unvaccinated children 
in contact with persons having tuberculosis whose sputum did not 
contain tubercle bacilli, 92.8% of the vaccinated and 36.4% of the 
unvaccinated children reacted to tuberculin. Of children living in 
contact with tuberculous persons whose sputum contained tubercle 
bacilli, 16.6% of 36 vaccinated with B.C.G. and 56.6% of 83 unvacci- 
nated children presented roentgenologically demonstrable lesions in the 
lungs. Among the children living in contact with persons with tuber- 
culosis whose sputum did not contain tubercle bacilli, no pulmonary 
lesions demonstrable by the Roentgen rays were observed in the 13 
who had been vaccinated, but 5% of the 40 unvaccinated presented 
roentgenologic e\ddence of pulmonary' lesions. No lesions demon- 
strable by means of the Roentgen rays were found in the 8 vaccinated 
or 36 nnvaccinated children not in contact with persons known to have 
tuberculosis. These results indicate that the administration of B.C.G. 


vaccine to newborn children exposed to patients having manifest tuber- 
culosis may prove of value in reducing the mortality from this disease 
4n infancy and childhood. 

While the value of B.C.G. vaccine in the prevention of tuberculosis 
in children and 'in the decrease of the mortality rate of the disease is 
admitted by many, some observers are somewhat skeptical. Boynton 
made an analysis of the deaths from tuberculosis in Minnesota from 
1915 to 1932. In this state where B.C.G. vaccination was not used 
the mortality rates in children from tuberculosis were lower and had 
decreased more than the rates in Sweden, where the vaccine was used. 
He found that although there had been a decrease of 80 % in the mor- 
tality rate in infants under 1 year, the death rate still remained higher 
in this age group than in any group under the age of 15 years. Tuber- 
culosis of the lymph nodes, bones and joints was a neglipble cause 
of death in children under 15 years. Tuberculous meningitis, pulmon- 
ary tuberculosis and miliary tuberculosis were the more important 

*^*^Beaven^ studied 4982 children between 1926 and 1934. As a result 
of his study he concluded that tuberculosis among children was decreas- 
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ing rapidly. He believes that if the rate of decline continues, it will 
soon be a rare disease. Every one hopes that this prophecy will be 
fulfilled. He does not believe that there has been attenuation of the 
organism causing tuberculosis, but he feels that there are fewer' indi- 
viduals infected. If this is actually the case throughout the country, 
too much praise cannot be accorded public health officials and the 
activities of the Red Cross and similar organizations. 
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Studies in Blood Volume and Blood Pressure Folloiving the Extra- 
vascular Administration of Fluid in Rats. ,J. Q. Griffith, Jr., and 
R. Campbell (Robinette Foundation, University of Pennsylvania). 
Forty-one albino rats were injected intraperitoneally with physiologic 
saline in amount equal to 15 cc. per 100 gm. body weight. After 
24 hours 11 animals had an elevated blood pressure, and 30 did not. 
Of tlie hypertensive animals, 4 had evidence of blood dilution based 
upon change of refractive index of plasma, and the remaining 7 had 
an increased blood volume. Of the animals with normal pressure, 
18 had no evidence of dilution, or of increased blood volume; 8 had 
evidence of some dilution or of increased blood volume, but less than 
was present in the hypertensive animals; 4 showed evidence of dilution, 
or of increased blood volume, to a considerable degree. The 4 in this 
last group were all young animals. In no case did a vascular hyper- 
tension occur without evidence of plasma dilution or of increased blood 
volume. Under the conditions of the experiment, blood pressure and 
blood volume appear to vary directly. 
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Glucose Tolerance in Normal Rats. V. Cole and B. K. Hakned 
(Liaboratory of Plianiiacology, AVonian’s Medical College of Penn- 
sylvania). Glucose tolerance tests were carried out on male rats from 
two different colonies. The glucose tolerance tests on Wistar rats 
were found easy to duplicate and consistent over a long range in age 
(at least 90 to 400 day.s). Rats under GO days of age demonstrated a 
higher glucose tolerance than the older animals. The average fasting 
blood sugar of the Wistar rats was 67 mg. %. After injection of glu- 
cose the blood sugar rose to a height of about 170 mg. % at the half 
hour. By 2 hours after administration the blood sugar had fallen to 
113 mg. %. There was no essential change between the second and 
fifth hours. Another strain of rats in the same laboratory gave incon- 
sistent glucose tolerance results. After 2 months of age, 60% of the 
curves were diabetic in type and 46% of all animals showed only 
diabetic curves. The technique used for these studies consisted of a 
■IG-hour fast followed by intraperitoneal injection of 3.5 gm. per kg. of 
glucose in a 10% solution. Blood samples were taken before injection 
ahd '^-, 1, 2, 3 and 5 hours afterward. 


; Hyperglycemia Produced by a Synergistic Action of Strychnine and 
Physostigmine. B. K. Harned and V. V. Cole (Laboratory of Phar- 
macology, Woman’s Medical College of Pennsylvania). Appropriate 
quantities of strychnine and of physostigmine administered to normal 
male rats exert a synergistic hyperglycemic action offering therapeutic 
possibilities in the treatment of a selected type of hypoglycemia. The 
action is accomplished through the liberation of adrenalin and disap- 
pears in rats with demedullated adrenals. In the quantities in which 
the drugs were used no undesirable side effects were observed. 

The technique consisted in emplojdng the glucose tolerance test as 
outlined by the authors. The drug injeetion immediately followed the 
1-hour blood. The differences between the blood sugar values obtained 
with and wdthout the drugs served to measure the effect of the drug. 

The data were obtained on 22 adult male rats. Each animal, was 
subjected to the follovdng glucose tolerance tests; (1) Without drug; 
(2) with-strj’^chnine; (3) with physostigmine; (4) with strychnine and 
physostigmine. The drugs were administered subeutaneously and the 
quantities emplo.yed were always 0.52 mg. per kg. for strychnine 
sulphate and 0.1 mg. per kg. for physostigmine salicylate. 

One hour after the administration of the drugs strychnine produced 
a small elevation in the blood sugar, physostigmine a definite elevation, 
and the combination of physostigmine and strychnine produced a hyper- 
glycemia significantly greater than the sum of the effects produced 
by the separate drugs. The synergistic effect was more pronounced on 
the second hour and persisted for 4 hours. The synergistic action 
amounted to 20 mg. % of blood sugar on the second hour but we believe 
that optimal conditions will show a greater rise. 

The Conduction" of Labyrinthine Impulses to the Cerebral Cortex. 
E. A. Spiegel and J. B. Price (Laboratory of Experimental Neurology, 
Temple University). The conduction of labyrinthine impulses to the 
higher centers was studied in cats, by-recording the cerebellar .and the 
cerebr<al cortical action potentials after stimulation of the labyrinth 
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by rotation. A special apparatus was built permitting artificial respi- 
ration and the connection of the electrodes with the recording galvan- 
ometer to be retained during rotation. Stimulation of the labyj-irith 
by rotation induces a functional change in the cerebellar cortex, as 
shown by an increase of the amplitude and number of the fast oscilla- 
tions led off from the cortex of the vermis cerebelli. Changes in the 
electrocorticogram similar to those induced by stimulation of other 
sensory nerves (increase of the fast oscillations, inhibition of the slow 
waves) may be elicited by the labyrinthine impulses, even if the cere- 
bellum is extirpated, and if this operation is combined with severance 
of the posterior longitudinal fasciculus in the anterior third of the 
pons. It is inferred that the labyrinthine impulses may reach the 
cerebral cortex not only by way of the cerebellum-rubcr system and by 
connections of the posterior longitudinal fasciculus with the nucleus 
ruber, but also by pathways outside these systems. Vestibulo-reticulo- 
thalamic pathways and connections between the vestibular and the 
cochlear tracts come into question. 

The Role of the Upper Small Intestine in the Control of Gasttip 
Secretion. The Effect of Neutral Fat, Fatty Acid, and Soaps. The 
Phase of Gastric Secretion Influenced and the Relative Importance of 
the Psychic and Chemical Phases. Hakry Shay, J. Gebsiion-Coiikn 
and Samuel S. Fels (Samuel S. Fels Fund and Gastro-intestinul Divi- 
sion, Medical Service 1, Mt. Sinai Hospital). Our studies have con- 
sistently shown a marked depression of gastric secretion in man when 
neutral fats, fatty acids and soaps, in proper concentration, were in- 
stilled into the duodenum beginning at the time the mouth meal wa.s 
taken. All secretory fractions were involved: acid, chlorides and 
enzymes. This depression of secretion continued for a considerable 
period of time after the in.stillation of the stimulant was stopped. 
A secondary sharp rise in gastric secretion was frequently observed, 
after the oil effect was overcome. We have not been aide to confirm 
the opinion that this secondary rise in secretion was dependent upon 
the formation of soaps in the upper intestine whose action was sup- 
posed to cause stimulation of gastric secretion. The duodenal instilla- 
tion of a representative soap, sodium oleate, in proper concentration 
(15%)) produced, as did oil, first, depression of .secretion, followed by 
a rise in secretion. 

From a study of the effect upon gastric secretion of many agents 
other than fat instilled into the duodenum, we frequently saw the 
sharp secondary rise of gastric secretion following the initial depression. 
The result obtained with 40 % gluco.se was used to illustrate the action of 
agents other than fat or fat derivatives. Such results obviously militate 
against any specific gastric stimulating effect previousb^ ascribed to 
soaps in the upper intestines. 

By the use of duodenal instillates of different concentrations (2% 
and 15%) sodium oleate, and varying amounts of the .same concentra- 
tion, we saw a difference in the thre.shold of response of the gastric 
motor anfl .secretory mechani.sms as influenced from the intestine. 
The motor mechanism appeared to have a lower threshold than rlid the 
secretory. The mechanism of enzyme secretion, too, appeared to be 
influenced differently from the acid mechanism. This was seen in the 
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almost consistent earlier rise in enzyme concentration after the duodenal 
stimulant was stopped. 

The question was raised whether the secondary rise in the gastric 
secretion folIoMnng the secretory depression after the duodenal instilla- 
tion of oil might represent a discharge of secretion stored up during 
the depression period. 

We believe that the duodenal influence upon gastric secretion was 
e.xerted chieflj' if not entirely upon the psychic phase of gastric secre- 
tion; further, that this phase represented the important one in gastric 
secretion. These opinions arc based upon experiments in which the 
interval between the beginning of the meal and the duodenal instilla- 
tion could be increased to a point where the duodenal instillation became 
ineffective; upon the prevention of the stimulation of gastric secretion 
during insulin hypoglycemia; and upon the failure of duodenal stimula- 
tion to pre^•ent a rise in gastric secretion following histamine injection. 


Notice to Contributors. Manuscripts intended for publication in the American 
Journal, of the American Sciences, and correspondence, should be sent to the 
Editor, Dr. Edward B. Krumdhaar, School of Medicine, University of Pennsylvania, 
Philadelphia, Pa. 

Articles arc accepted for publication in the Americ-an Journal of the Medical 
Sciences exclusively. 

All manuscripts should bo typewritten on one side of the paper only, and should bo 
double spaced with liberal margins. The author's chief position and, when possible, 
the Department from which the work is produced should be indicated in the subtitle. 
Illustrations accompanjang articles should be numbered and have captions bearing 
corresponding numbers. For identification they should also have the author’s name 
written on the margin. The recommendations of the American Medical Association 
Style Book should be followed. It is important that references should be numbered 
and at the end of the articles, arranged alphabetically according to the name of the 
first author and should be complete, that is, author’s name, journal, volume, page 
and year (in Arabic numbers). 

Return postage should accompany all manuscripts but will be returned to the 
author if the manuscript is accepted. 

Two hundred and fifty reprints, with covers, are furnished gratis, additional 
reprints may be had in multiples of 250 at the expense of the author They should 
be asked for when the galley proofs are returned. 

Contributions in a foreign language, if found desirable for the Journal, will be 
translated at its expense. 




THE 


AMEEICAN JOURNAL 

OF THE MEDICAL SCIENCES 

FEBRUARY, 1938 


ORIGINAL ARTICLES. 

CULTURE OF HUMAN MARROW: AN IMPROVED APPARATUS 
FOR LARGE SCALE CULTURE. 

By Edwin E. Osgood, M.D., 

ASSISTANT PnOFESSOR OF MEDICINE AND HEAD OF THE DIVISION OF EXPERIMENTAL 

MEDICINE, PORTLAND, OREGON. 

(From the Department of Medicine, The University of Oregon Medical School.) 

In a previous article,^ an apparatus was described which supplied 
the functions of a lung, kidney and circulation for marrow and would 
accommodate volumes of 10 to 20 cc. This apparatus was compli- 
cated and expensive to build. The purpose of this article is to 
describe a much simpler apparatus which greatly increases the scale 
of the cultures and has all the advantages of the original method 
and, also, a number of others. 

Method. The apparatus is assembled (Fig. 1) from 5 two-liter 
Pyrex aspirator bottles,* Pyrex standard wall glass tubing, and 
pressure tubing. Its operation is tested and the volume of fluid in 
Bottle 1 at the level of the inlet orifice of 4 is determined. All con- 
nections must be gas tight under a pressure of at least 60 inches of 
water. The number of drops per cubic centimeter from Tips 21 and 
11 is determined. The temperature of the water bath should be 
adjusted, with water instead of medium flowing through the appara- 
tus at the rate desired for use with the marrow, so that the tempera- 
ture as determined on the fluid within 1 after a period of time for 
equilibrium to be reached is 37.5° C., or the temperature desired 
for the purposes of the experiment. As a rule, the temperature in the 
flask is about 1° lower than that in the bath but this should be 
determined for each experimental condition. The apparatus is then 
disassembled at convenient joints and Bottles 1, 5 and 9 with their 

* Any size of container may be substituted for these without altering the principle 
of the method. 
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connections as far as 23 are sterilized in the autoclave, the free ends 
having been wrapped in paper or gauze. The gas system, including 
Bottles 13 and 19 and their connections, do not need to be sterile. 
The apparatus is reassembled, using aseptic technique, flaming the 
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Medium^ is introduced with a syringe and needle tli rough rubber 
Tube 7, previously sterilized with alcohol, into Bottle 5. Screw 
Clamp 8 is closed and, by compressed air or a bulb, such as that on 
a blood-pressure manometer, air is forced in through 6 until the 
medium is all transferred to Reservoir Bottle 9. The bulb is discon- 
nected from 6 and the rate of flow of the medium from Reservoir 9 
is adjusted by Screw Clamp 10, counting the number of drops per 
minute from Tip 11 which has been previously calibrated' so that 
the cubic centimeters per hour or 24 hours can be calculated. Any 
gas mixture desired^ is made up in a spirometer and introduced into 
Bottle 13 by closing Screw Clamps 14 and 15 and filling Bottle 13 
completely full with 5 to 10% sulphuric acid.* The outlet of the 
spirometer is attached to Inlet 16 and the gas is allowed to flow 
into Bottle 13 by opening Screw Clamps 17 and 18, collecting the 
acid as it flows out in Reservoir Bottle 19 which is disconnected for 
this purpose. When 13 is almost empty, 18 and 17 are closed, 19 is 
placed back on its shelf and attached to outlet Tube 20; 14 is opened 
and the rate of flow of acid is adjusted by the number of drops per 
minute of the calibrated Tip 21 to give the desired rate of gas flow; 
15 is opened. The gas leaving Bottle 13 is filtered through sterile 
Cotton 23, passes through Trap 24, and in passing down Tube 3 
equilibrates with the medium flowing through the same tube as it 
enters culture Bottle 1. 

The medium^ and gas enter through fine Tip 3. Since the medium 
is slightly cooler than that in the flask, it flows across the bottom 
and then gradually rises to the surface. The pressure of the inflowing 
medium and gas forces the used medium and gas out through Tube 4 
into Reservoir 5 from which the gas escapes through cotton-filled 
Bulb 6 and may be collected if desired. 

* This prevents growth of naolds and bacteria and dissolves less carbon dioxide 
than water. 


Legend for Fig. 1. 

Fig. 1. — Improved marrow culture apparatus. 1, 5, 9, 1.3 and 19 are two-liter 
Pyrox aspirator bottles; 5 and 13 rest on the laboratory shelf or table, and 9 and 19 
rest on a shelf about 47 inches higher. 1 is supported in a constant temperature water 
bath which is not illustrated. 2 is a rubber vaccine cap, fitted tightly on the end of a 
Pyrex glass tube touching the bottom of Bottle 1. Note that Pyrex Tube 3 termin- 
ates in a fine tip so that the small bubbles of gas which escape do not tend to stir up 
the cells. Note that the tip of Pyrex Tube 4 is turned upward and is at the farthest 
point in the bottle from Inlet 3. Its position in relation to the bottom of the flask 
regulates the volume of medium and permits a skimming action in the outflow so 
that rio cells are lost. 6, 12 and 23 are bulbs filled with cotton which are autoclaved 
along with the apparatus. 22 is also filled with cotton but need not be sterile. The 
purpose of the cottom filters is to prevent dust from entering Bottle 19 and to prevent 
bacteria from entering Bottles 1, 6 or 9. 7 is heavy pressure tubing which after 
sterilization with 70% alcohol may be punctured diagonally with a 20-gauge needle 
for introduction of medium just as though it were a vaccine cap. 8, 10, 14, 15, 17 and 
IS are screw clamps, of which 10 controls the rate of flow of media and 14 the rate 
of flow of gas. 24 is a trap to prevent moisture from reaching the sterile cotton in 23. 
.Since the gas mixture and media both flow through Tube 3, there is abundant oppor- 
tunity for equilibrium of the gas mixture with the medium in this tube. 
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Culture Bottle 1 may be tilted at any time so that the inlet of 4 
is above tlie level of the liquid, thoroughly mixed by shaking, and 
marrow culture aspirated tlirough 2 for counts and examination 
as previously described.* The total numbers of anj' cell type present 
in. the culture may be calculated by multiplying the number per 
cubic millimeter by the volume of the culture in cubic millimeters 
(in our cultures, 210,000 c.mm.}. No semipermeable membrane 
is necessary because the cells settle out and only the surface layer 
of fluid flows out through Tube 4. ' " 

The rriethod permits a rapid, controlled rate of flow of the medium 
past the cells and a rapid, controlled rate of gas supply. The 
medium from either Bottles 1, 9 or 5 may be aspirated M'ith a sterile 
syringe and needle through the pressure tubing at the outlet at any 
time for chemical, bacteriologic or serologic examination. The 
medium may be used o\"er and over again by pumping it as de- 
scribed above from Bottle 5 to Bottle 9. Gas may be collected at 
6 for analysis. 

Summary. An improved apparatus for culture of human marrow 
in bulk is described. This apparatus is much simpler and less ex- 
pensive to construct than the original apparatus. The capacity is 
over 200 cc. and might be increased still further by use of larger 
bottles. The device permits control of temperature, pH, o.\'ygen 
and carbon dioxide tensions, composition of the medium, and the 
removal of waste products without loss of cells. There is a continu- 
ous flow of both gas and medium permitting conditions within the 
culture flask to be kept constant at all times. It permits removal 
of mixed samples of culture at frequent intervals in quantities suffi- 
cient for any tjqie of hematologic, chemical, bacteriologic, or sero- 
logic examinations done on blood. 
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STUDIES OP GAUGHEK CELLS BY THE SUPRAVITAL TECHNIQUE. 
By Lowell A. Erf, M.D., 

NEW YORK CITl'. 

(From the Medical Department and Laboratories, Mount Sinai Hospital.) 

Fresh (unstained) preparations of living Gaucher cells were 
studied (by Marchand®, Rise!,® Mandlebaum,® and others) many 
years ago. The purpose of this report is to describe living Gaucher 
cells as seen in supravital preparations. 

Five patients were recently admitted to this hospital, with 
of the typical clinical signs of Gaucher’s disease as described by 
Welt, Rosenthal and Oppenheimer.** These signs were pmguecuJie, 
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brownish pigmentation of the exposed parts of the skin, enlargement 
of spleen and liver, hemorrhagic tendencies, anemia, leukopenia, 
thrombocytopenia, and roentgenological changes of the bones 
(mottled appearance and fusiform expansion of the lower third of 
the femur). The tentative diagnosis was confirmed by sternal bone 
marrow aspirations or punctures (\^ogel, Rosenthal and Erf^^)^ 
Splenectomy was performed on one of the patients because of 
mechanical obstructive sj^mptoms, and on another in an attempt 
to overcome the symptomatic weakness and anemia. -The bone 
marrows and the spleens from these patients were diffusely infil- 
trated with Gaucher cells, and were the sources from which the 
Gaucher cells were obtained for supravital study. The first inves- 
tigators to study the cytological characteristics of the bone marrow 
in the first reported male having Gaucher’s disease were Brill, 
Mandlebaum and Libman® in 1905. 

Case Eeports. Case 1.— A. G. (359692), a white female, aged 32, was 
admitted to the Hematology Clinic, Out-Patient Department, on February 
4, 1935, for confirmation of the clinical diagnosis that was established 15 
years previously. At that time (December 27, 1920) the blood findings 
were: hemoglobin 60%; red blood cells 3,960,000; white blood cells 2000; 
platelets 64,000; neutrophils 56%; eosinophils 1%; lymphocytes 36%; 
monocytes 7 %. The patient had a large spleen and a large liver. She 
complained chiefly of fatigue, weakness, swelling of ankles, and a feeling 
of oppression in the region of the stomach following meals. On the present 
admission, she complained of the same symptoms, although she had enjoyed 
fair health during the past 15 years. The family history was negative. 

Physical Examination. The patient appeared pale and emaciated. She 
had a stunted stature aird a barrel-shaped torso. She presented bilateral, 
lemon-colored pingueculse, a few cervical lymph nodes, many brownish- 
purple spots on the lower extremities, and a spleen and liver that occupied 
90% of the abdominal space._ The sple.en filled most of the left side of the 
abdominal cavity, while the liver filled much of the right. The blood pres- 
sure was 134/80. 

Course. The patient had been receiving liver for a year in an attempt 
to raise the hemoglobin. This treatment was followed by some subjective 
improvement, but the blood findings varied little. The blood count at 
this admission was as follows: hemoglobin 64%; red blood cells 3,730,000; 
white blood cells 2050 ; platelets 60,000 ; neutrophils 54 % ; lymphoc 3 d;es 44 % ; 
monocytes 2 %. _ Roentgen ray examination of the long bones revealed a 
fusiform expansion of the lower third of both femurs. Because of the poor 
physical condition of the patient, a splenectomy to relieve the intraabdom- 
inal pressure w’^as not attempted. 

Sternal Puncture. The sternal bone-marrow aspiration revealed the 
presence of Gaucher cells (both fixed and supravital preparations of the 
aspirated material were made). The marrow cell differential was normal 
(excluding the Gaucher cells); and a normal number of megakaryocytes 
ivere found. 

Case 2. — L. R. (282006), w^hite female, aged 28, was admitted on July 
9, 1935, for confirmation of the clinical diagnosis (established 8 years previ- 
ousl}’-) and for splenectomy. On June 29, 1927, the blood findings were: 
Hemoglobin 80%; red blood cells 4,440,000; white blood cells 3400; plate- 
lets 80,000; neutrophils 68%; eosinophils 3%; Ijmiphocjdies 26%; and mono- 
cjdes 3 %. The complaints 8 shears ago were fatigue, enlarging spleen, and 
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nosebleeds. At the present admission, the complaints were increasing 
fatigiie, mcreasing generalized purpura, increasing number of nosebleeds, 
and increasing pain in the region of the enlarged spleen. The blood findings 
on June 11, 1935 were: hemoglobin 74%; rod blood cells 3,900,000; wliite 
blood cells 4600 ; platelets 80,000 ; non-segmented neutrophils 7 % ; segmented 
neutrophils 47%; eosinophils-5%; Ijinphocytes 37%; and monocji;es 4%. 

The famil3' history revealed that the maternal grandmother had liad an 
enlarged spleen. The mother, father, .sister, and brother were all in good 
healtii. . 

Physical Examination. The jJij'sical examination disclosed a well- 
developed, pale individual with bilateral pinguecula;. The large sj)leen 
extended 8 cm. below the left costal margin. The liver extended 2 cm. 
below the right costal margin. The blood jjressure was 98/60. 

Roentgen ra.v pictures of the long bones revealed a fusiform expansion 
of the lower third of both femurs. 

Sternal Pundnre. Gaucher cells were present in the sternal marrow. 
The marrow differential counts w'ere within normal limits when the Gaucher 
cells were excluded. 


Course. Following splenectom3', which occurred on Jul3' 16, 1935, the 
usual platelets rise was found. On JUI3' 24, and August 3, 1935, the blood 
counts were respectivel3’': hemoglobin 80 and 80%; red blood cells 4.96 and 
4.8 million; white blood cells 26 and 13 thousand; platelets 420 and 700 
thousand; non-segmented neutrophils 20 and 30%, segmented 60 and 53%; 
l3'mphocytes 11 and 12%; monoc3d.es 9 and 5%. The patient made an 
uneventful recover3', and 6 months later exhibited much s3TOptomatic 
improvement vith the platelet count witliin normal limits. 

Pathologic Anatomy. The spleen was 5 times the normal size. It had a 
pale, homogeneously red, smooth surface, and on cut section the same pale, 
red homogeneousness was exhibited throughout. Grossly, it had an "infil- 
trated” appearance, and microscopicall3’’ it was diffusely infiltrated vdth 
Osiucbcr cells* 

Case 3. — P. S. (376602), a white male, aged 56, was admitted on Febru- 
ary 5, 1935, seeking a diagnosis. His chief complaints were distress after 
meals, shortness of breath, swelling of the ankles, and an enlarging abdomen. 
These symptoms appeared during the 6 months preceding admission. The 
patient had not lost any weight, although he ate little because of the gas 
and distress that followed. The past history and the family histor3'' were 
negative. 

Physical Examination. The physical examination revealed a pale, thin, 
emaciated individual with suggestive bilateral pingueculie. The firm, 
smooth liver and spleen nearly filled the abdommal cavity. 

Blood Findings. On February 5, 1935, the blood findings were: hemo- 
globin 59%; red blood cells 3,820,000; white blood cells, 1500; platelets 
80,000; non-segmented neutrophils 10%, segmented 45%; m3mlocytes 7%; 
m3’eloblasts 2%; lymphoc3’tes 35%; monocytes 1%; normoblasts 7 and 
megaloblasts 3 per 100 white blood cells. (Myelocytes and myeloblasts 
are rareR'^ found in the peripheral blood stream in Gaucher’s disease.) 

Sternal Biopsy. A sternal bone-marrow biops3’- confirmed the clinical 
diagnosis, and a splenectomy was done. Eight Gaucher’s cells were fo™a 
in eveiy 100 nucleated cells of the marrow. There was no “shift to the left 
in the marrow differential as might have been expected because of the pres- 
ence of m3mloblasts and myelocytes in the peripheral blood stream. 

Course. The patient was much improved symptomatically 9 montns 


after splenectom3'. 
Pathologic Anatomy. 


The same pictures as described in Case 2 were 


found. 

Case 4.— 


A. K. (389095), a white male, aged 62, was 


admitted on 
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January 21, 1936, complaining of chronic jaundice for 5 months and severe 
interscapular pains for 1 week. The family history and past history were 
negative. 

Physical Examination. The patient was a fairly well developed, thin, 
moderately icteric male without pingueculse, but with some mottled pig- 
mentation of the skin on the legs. The liver extended 4 fingers below the 
right costal margin and was smooth and tender. The spleen was smooth 
and firm and extended 3 fingers below the left costal margin. The icterus 
index was 100; total blood proteins 5.6%; blood lipase, normal; hemoglobin 
85%; red blood cells 4,660,000; white blood cells 5200; and platelets 60,000. 
The differential was; non-segmented neutrophils 7%, segmented 60%; 
eosinophils 2%; lymphocytes 29%, and monocytes 2%. There were 2% 
reticulocytes present. A Roentgen ray examination of the spine revealed 
a marked compression of practically all of the vertebral bodies. 

Sternal Puncture and Biopsy. The aspirated sternal marrow contained 
many Gaucher cells. A sternal biopsy was done 2 days later, and again 
many Gaucher cells were found. The Gaueher cells were found to be in 
the same proportion in botli the aspirated and biopsied marrow fluid, i. e., 
they made up 11 % of the marrow white cells. 

Course. The patient improved after 4 weeks of rest in bed with an asso- 
ciated fall in the icterus index to 15 and was discharged. 

Case 5.~S. R. (386533), a white, 59-year-old clothier, was admitted 
to the hospital on November 8, 1935, complaining of progressively increas- 
ing pains in the right knee following an injury to his right leg 7 weeks 
previously. 

Physical Examination. The patient was a well developed, slender man 
with exquisite tenderness over the right hip. The right leg was maintained 
in a semiflexed position. The spleen was not palpable; neither was the 
liver. Pigmented discolorations were present on the anterior aspect of 
both legs. 

Laboratory Findings. Hemoglobin 82%; white blood cells 8200; plate- 
lets 140,000; non-segmented neutrophils 2%, segmented 78%; lymphocj'tes 
20 %. A Roentgen ray examination of the chest revealed a slightly elevated 
diaphragm on the left side. Roentgenologically, there were areas of absorp- 
tion in the right femur and throughout the pelvis. There was also evidence 
of osteoarthritis of both hips. The process was considered to be one of 
metastatic malignancy, and the patient received deep radiotherapy. 

Sternal Puncture. A sternal bone-marrow puncture revealed the pres- 
ence, of Gaucher’s cells. These comprised 15% of the nucleated marrow 
cells. 

This was a most unusual case of Gaucher’s disease, since neither the liver 
nor the spleen were palpably enlarged. 

Staining Characteristics of Gaucher Cells, With the Jenner- 
Giemsa stain, Gaucher cells appear as large, light gray staining, 
wrinkled cells, often mutinucleated. The endothelial-like nucleus 
is usually crowded eccentrically because of the Gaucher substance 
which accumulates in the cytoplasm as fibrils. These fibrils are 
not stained by osmie acid nor Sudan III, and reveal no crystals by 
polarized light. Many of the cells appear to be vacuolated and 
therefore are known as “foam” cells. However, we ha^^e found these 
cells are not vacuolated. With special stains Kettle® was able to 
stain mitochondria in the young single-nucleated cells. 

Supravital Characteristics of Gaucher Cells, Cytoplasm. The 
supravital technique used in this study was that devised by Sabin.*® 
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Gaucher cells vary in size, depending on their age (Fig. 1). The 
, young cells resemble reticulum cells or young monocytes. The 
cloudy, hazy, yellowish cytoplasm contains a few small, irregular, 
threadlike mitochondria and a few (1 to 10) Gaucher fibrils. As 
the cell becomes older and larger, due to the increased accumulation 
of fibrils, the cytoplasm becomes grayish white and the mitochon- 
dria disappear. No mitochondria are seen in cells having a diameter 
of 35 microns or over. In old multinucleated cells the cytoplasm 
becomes granular. Masses of old cytoplasm without nuclei are 
seen occasionally. 

Fibrils. The fibrils are often curved or “S” shaped with tapered 
extremities. They measure 5 to 10 microns in length and from a 
half to 1 micron in width at the widest diameter. Those found in 
young Gaucher cells occasionallj'^ assume a deep maroon color with 
the neutral red of the supravital stain. This observation was rather 
infrequent and was probably due to a local concentration of neutral 
red stain upon the slide. The fibrils of the older cells usually lie in 
parallel lines and never extend from one cell into another. 

Nucld. The nuclei are very similar to those of endothelial 
cells. They are relatively small, with blotchy chromatin, a thick 
nuclear membrane, and an occasional nucleolus. The .young 
Gaucher cells contain only one centrally located nucleus, while the 
older cells are often multinucleated with the nuclei dispersed at 
random throughout the cytoplasm. It has been reported that as 
many as 22 nuclei have been seen in one cell. With the supravital 
technique, no cell has been seen that contained more than 7 nuclei. 

Granules and Vacuoles. In supravital preparations vacuoles 
are rarely seen in Gaucher cells. However, many spheroid trans- 
lucent cytoplasmic granules are seen which vary in size and number. 
They have a yellowish tint, and a solid hyaline structure and are 
scattered between the Gaucher fibrils. In stained preparations, 
however, vacuoles are frequent, and no intracellular granules are 
present. Marchand and Risel both noted this discrepancy (using 
fresh tissue films) and stated that the vacuoles appeared after the 
cells had been treated with alcohol, acetone, chloroform or xjdol. 
They assumed that the refractile granules seen in the fresh un- 
stained preparations were alcohol soluble. When alcohol was 
placed under coverslip of a supravital preparation while cells con- 
taining these granules were in focus under the microscope, an occa- 
sional peripherally situated granule would escape the confines of 
the cell. However, the vast majority of the granules did not escape. 
Perhaps the cell membrane protected the granules to some extent. 

At least, the alcohol solubility of these granules did not completely 
e^lain the discrepancy between the presence of the vacuoles in 
the stained preparation and the presence of the ^anules m the 
supravital preparations. Bohrod® recently described a similar 
discrepancy in the cells of a case of atypical myeloid leukemia. 
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Many of the myelocytes and eosinophils in his case, contained pecu- 
liar inclusions or granules when studied in wet preparations while 
only vacuoles were found in the stained preparations. After con- 
siderable stud}^ he concluded that the inclusions or granules had 
a refractive index similar to oil or balsam since the granules could 
•be seen in the stained smears if the high dry lens was used; whereas 
only vacuoles could be distinguished when the oil-immersion lens 
was used. We were fortunate to have a case of the same atypical 
type of myeloid leukemia and were able to verify Bohrod’s findings. 
We tlien applied his findings to the Gaucher cell granules, which 
were similar (to the atypical myeloid granulations), and discovered 
that the Gaucher cell granules could be seen in stained preparations 
if the high dry lens was used. 

Similar granules were described in the leukocytes of 3 cases of 
ichthyosis by Sabolotny.^ It appears that these granules or bodies 
occur in many different disease processes. Unfortunately, they 
cannot be stained by any of the d 3 '^es that are in common use. 

Motility, Gaucher cells have no gross motility in the supravital 
preparations. However, the cjAoplasm of most of the young cells 
is fluid, for the mitochondria, the fibrils, and the hyaline refractile 
granules move quite freely in the cytoplasm. Motility of the fibrils 
is impossible in the older cells since the fibrils are compressed by 
their accumulation. 

Origin of Gaucher Cells. The origin of Gaucher cells is not 
definitely known. Mandlebaum and Downe}'’ and Kettle® state 
that Gaucher cells probably arise from the reticulum cells. The 
supravital appearance of the jmung Gaucher cells favors this opinion 
since they are morphologically and characteristicallj^ similar to retic- 
ulum cells. 

Because of the disturbed lipoid metabolism in Gaucher’s disease, 
Doan and Wiseman^ suggested that a lipoid might be the stimulus 
provoking the formation of Gaucher cells from the reticulum. In 
this study only the Gaucher cells or reticulum cells contained fibrils 
and hyaline granules. These structures cannot be found in other 
marrow cells. This would indicate that the process attacks only 
the reticulum cells as such and not their descendants. Bloem, 
Groen, and Postma^ have shown that the total blood fats, blood 
cholesterol and blood lecithin are within normal limits but that the 
lipoid nitrogen is increased in Gaucher’s disease. 

Sununary. 1. Five cases of Gaucher’s disease are presented; 3 
had unusual associated findings. One showed myelocytes and myelo- 
blasts in the peripheral blood stream; the second had no palpable 
enlargement of the liver or spleen; and the third was se^^erel 3 ^ 
jaundiced. 

2. The supravital staining characteristics of Gaucher cells are - 
described. 
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3. Many of the Gaucher cells after fixing and staining, in addition 
to the fibrils, contain vacuoles or *‘foain.” The latter are probably 
intracellular bodies. 

Wo wisTi to express our appreciation to Dr. N. Rosenthal for much valuable aid. 
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OBSERVATIONS ON SEVENTY-EIGHT CASES OF PERNICIOUS 

ANEMIA WITH SPECIAL REFERENCE TO WEIGHT CHANGES. 

By Edgar Jones, M.D., 

ASSISTANT IN CLINICAL MEDICINE, VANDERBILT UNIVERSm’ SCHOOL OF MEDICINE; 

ASSISTANT VISITING PHYSICIAN TO THE VANDERBILT UNIVERSITY HOSPITAL, 
NASHVILLE, TENNESSEE. 

(From the Department of Medicine, Vanderbilt University Medical School.) 

Addison wrote in the first description of pernicious anemia in 
1855, these words: . . nevertheless, to the verj^ last and after a 
sickness of several months’ duration the bulkiness of the general 
frame and the amount of obesity often present a most striking con- 
trast to the failure and exhaustion observable in every other respect.” 

This concept that patients with pernicious anemia show little, if 
any, loss of weight has been generally accepted since that time. 
Although several of the current text books of medicine^’-'*- state 
that considerable loss of weight may be found in the occasional 
patient, the distinct impression is gained both from these and other 
sources that significant weight loss in pernicious anemia is rare. 
Because of a contrary impression gained from observing a number of 
patients from the Mid-Bouth with pernicious anemia it seemed 
worthwhile to analyze the records with regard to this point. Other 
findings, aside from weight changes, which appeared to be of interest 
will be mentioned briefly. 

Material. Records of 88 patients with pernicious anemia were 
available in the Vanderbilt University Hospital files; 45 of these 
were found to be suitable for a study pertaining to weight changes. 
TJie remainder were rejected for the following reasons: in 19 some 
doubt was entertained regarding the correctness of the diagnosis; 

6 patients had been correctly diagnosed and treated prior to aclmis- 
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sion to this hospital, but their records contained insufficient data 
with regard to weight; 2 patients had been treated here, whose 
records lacked sufficient weight data; and 17 patients had complicat- 


Table 1. 



45 40 35 30 25 20 15 10 5 0 

Percentage Deviation of Admission Wt. from Usual Wt. (Uncomplicated). 


Tabi.e 2.— Diffebence of Mathematical Significance Between the Means 
OF THE “Usual" and “Admission” Weights, and Between the Means of 
THE “Admission” Weights and “Ideal” Weights, But No Significant 
Difference Between the Means of “Ideal” and “Usual” Weights. 

(In Order for a Difference Between Means to be Significant this Difference Must 
Equal or Exceed 2 Times the Standard Error of this Difference.) 

Mean of ideal weights . 152.1 Mean of ideal weights . . 152.10 

Mean of usual weights . 150 0 Mean of admission weights 124.93 

Difference 2.1 Difference 27.17 

S. E. of difference . 5.02 S. E. of difference . . 4.73 

.'. This difference is not significant .'. This difference is significant 


Mean of usual weights . . 150.00 

Mcali of admission weights . 124.93 

Difference < . 25.07 

S. E. of difference . . . . 5. 85 


.'. This difference is significant. 

ing diseases which interfered ivith the interpretation of weight 
changes. In the latter group there were patients with pernicious 
anemia and congestive heart failure, diabetes mellitus, edema due 
to venous obstructions, and so on. 

Of the 69 patients in whom the diagnosis appeared to be clearly 
established there were 43 males and 26 females, with ages ranging 
from 22 to 81 years. The duration of symptoms varied from 3 
weeks to 10 years. Signs or symptoms of spinal cord involvement 
were present in 51 members of this series. Of this number 18 had 
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paresthesias only; 33 presented objective signs of spinal cord damage. 
The adrnission red blood cell counts ranged from 550,000 to 4,400,- 
000. Five Negroes were included in the group. Serum proteins 
were determined on 14 patients. Values below normal for either 
the total serum proteins or for albumin or globulin Avcre found in 
13 instances. 

Procedure. The 45 records which form the basis of this study " 
concerning weight changes included . both hospital and outpatient 
admissions, although the great majority had been treated in the 
hospital. VTerever possible the “usual” weights of ’the patients 
were determined from the histories. All patients were weighed as 
part of their admission e.xamination. The “ideal” weight estimates 
were based on the tables by Davenport.® “Usual” weights, of 
course, -were those given by the patient and are admittedly open to 
question, as are all data so derived. 

It is of interest to note that in the clinical descriptions of these 
patients the term “emaciated” was applied 9 times; 12 patients ' 
were classed as undernourished or poorly nourished; 6 were de- 
scribed by some other term suggesting loss of weight; 12 were 
described as being well nourished or fairly well nourished; 1 was 
called obese, and there was no relevant comment in 6. 

Inasmuch as the records did not permit the listing of each of the 
3 weights for every patient, the number of items in the various 
weight groups is not the same. From these 3 sets of weights, per- 
centage deviations of the usual weight from the ideal weight, the 
admission weight from the ideal weight, and the admission weight 
from the usual weight, were calculated (Table 1). 

The means of the 3 weight groups were determined and these 
means subjected to mathematical analyses in order to determine 
whether there is any difference of mathematical significance between 
these means (Table 2). It is thus shown that there is a difference 
of mathematical significance between the means of the “usual” and 
“admission” weights, and between the means of the “admission” 
and the “ideal” weights, but no significant difference between the 
means of the “ideal” weights and the means of the “usual” weights. 

An attempt was made to correlate the degree of weight loss with 
other factors, such as the duration of symptoms and the level of 
the red blood cell count found on admission. There was no apparent 
correlation between these factors. 

Of the 43 patients who had lost weight at the time of admission 
28 gained weight after the institution of specific therapy. However, 
recorded weights after the beginning of treatment were at such 
extremely variable intervals that it was impossible to follow rates 
of gain in given periods, or indeed, in some instances due to omis- 
sions, to determine whether any change in weight had taken place. 

A number of the patients who showed no gain in weight were followed 
for too short a time to justify any statement with regard to this 
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point. Of j32 (patients whose weight was followed for 3 weeks or 
more after the beginning of treatment all but 3 showed a gain in 
weight. These gains ranged from 2 to 53 pounds. There appeared 
to be some correlation between the amount of weight gained and 
the elapsed time after beginning of treatment, but the extremely 
irregular intervals at which follow-up weights were recorded makes 
this uncertain. There were, however, several patients showing 
marked gains of weight within a relatively short time. For example, 

7 patients over periods not exceeding 16 weeks gained 20, 16, 20, 53, 
34, 16, and 21 pounds, respectively. The weights of 9 patients were 
not followed. Loss of weight during treatment was recorded for 2 
patients who had been followed for as long as 3 weeks. No change 
in weight was noted for 4 patients after treatment. ^ 

Discussion. This study indicates that weight loss occurs almost 
always in pernicious anemia and that weight gain is to be expected 
after the institution of treatment with liver extract. Several sug- 
gestions come to mind concerning possible causes for the changes in 
weight noted. It might be said that these patients are mostly in the 
middle and elderly age groups when loss of weight is common and 
due, presumably, to associated vascular changes. Against this idea 
is the fact that the majority of such patients gained weight after 
the use of liver or liver extract. Diarrhea and vomiting occurred 
in a considerable number of patients, but \yas usually transient and 
probably was not a major factor in the causation of weight loss. 
The fact that in certain patients seen in the outpatient department 
a gain in weight followed the administration of liver extract (usually 
intramuscularl}'’) even though no change in the diet was made 
would lead to the suggestion that this weight loss was due, in part 
at least, to a deficiency in some factor contained in liver extract. 
Of course, as the patient’s blood responds to the hemopoietic factor 
contained in liver he feels better generally and is likely to regain 
his appetite. However, it is a frequent clinical observation that a 
feeling of marked improvement occurs Avithin a short time following 
the administration of liver extract, this occurring days before there ' 
is any appreciable increase in the red blood cell count. Liver extract 
is known to contain both vitamin Bi and Bz'® in considerable amount, 
and the relation of vitamin Bi to appetite, gastric secretion and 
intestinal tone has been demonstrated. Other work®-®'*^ has 
shown that there is contained also in liver another factor or factors 
which has a marked growth-stimulating effect in experimental 
animals and that this factor (or factors) is entirelj' independent 
of the vitamin B content of liver. Thus it Avould seem that factors 
other than those solely concerned Avith hemopoiesis may possibly 
play a part in the causation of the changes in AA^eight obserA^ed. 

Inasmuch as various deficiency states are known to exist in the 
United States, the possible deficiency of the extrinsic, or food, factor 
in these patients must be considered. Youmans and his asso- 
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ciates*'’’*^ have shown that nutritional edema is a fairly frequent 
finding in the Mid-South and it is of interest to note that of the 14 
patients in ivhom the serum proteins were determined all but one 
showed what were regarded as abnormally low values. Cornell 
in 1927 analyzed the pre-anemia diets of 26 patients with pernicious 
anemia over a period of 10 years and found' that there was appar- 
ently no significant difference between the diets of these people and 
their associates who remained free from this disease. While we 
have no such data concerning our patients we have no reason to 
believe that their disease has not resulted from a lack of the intrinsic 
factor of Castle which is the usual cause of pernicious anemia. 

Summary. 1. Of 44 patients with pernicious anemia, 42 showed 
a loss from their usual weights on admission to this hospital. These 
losses ranged from 2% to 42%. It was shown that there was a 
difference of mathematical significance between the means of the 
the “usual” and "admission” weights; and betiveen the means of 
the “admission” and the “ideal” weights, but no significant differ- 
ence between the means of the "ideal” weights and the means of the 
“usual” weights. 

2. Gains in weight were recorded for 28 members of this series 
following the institution of specific therapy. The folloiv-up weights 
were taken at too varying intervals to permit us to say that other, 
patients would not have shown a gain in weight, had their weights 
been recorded. 

3. It is suggested that there may be a factor or factors present in 
liver extract, aside from the hemopoietic principle, which may play 
a part in the weight changes recorded. 

4. These findings are to be regarded as typical for the Mid-South. 
A comparison with similar data from other sections of the country 
would be interesting. 

I wish to express appreciation to Dr. C. S. Robinson of the Department of Bio- 
chemistry and to Mr. L. L. Chastain of the Department of Physiology, Vanderbilt 
University School of Medicine, for aid in the preparation of the mathematical data 
and to Dr. P. J. Fonts of Indianapolis, Indiana, for information concerning the vita- 
min content of liv-er and liver extract. 
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RUBBER SHEATHS AS VENEREAL DISEASE PROPHYLACTICS: 

The Relation of Quality and Technique to Their 
Effectiveness. 

By Randolph Cautley, 

Gilbert W. Beebe, 

AND 

Robert L. Dickinson, M.D., 

NEW TORE, N. Y. 

(From the National Committee on Maternal Health, 2 East 103rd St., New York 
‘ City.) 

In venereal disease prophylaxis, the sheath is accorded a high 
usefulness against both syphilis and gonorrhea. In contrast, the 
value of the ordinary sanitube may be restricted to the prevention 
of syphilis; against gonorrhea, the male patient should employ 
further measures. ® Harrison^ writes “A condom is the most efficient 
safeguard so far as the parts which it covers are concerned, and these 
are the most frequent sites of infection.” Scherber® mentions the 
importance of the sheath as a prophylactic for both male and female. 
Gelatte^ recommended the addition of the sheath to the naval sani- 
tube packet. Pelouze’ states “Next to continence, the use of the 
condom is probably the safest prophylactic measure, but this, care- 
lessly used, is far from absolute.” Brunet^ quotes the resolution 
of the All America Conference on Venereal Diseases (adopted only 
by the Section on Diagnosis and Treatment of Syphilis), which 
reads in part as follows: “The most efficient measure probably 
is the use of a mechanical device that prevents ‘actual contact.” 
More recently, Millspaugh® has written “At present, though not 
ideal, the condom is at once the most widely used and safest prophy- 
lactic. It is the nearest approach to a universal veneral prophy- 
laxis.” The success achieved in reducing the venereal rate among 
American troops in China^ in 1930 has been partially attributed by 
Gelatte® to the enforced use of the sheath. 

In view of the common dependence of the physician upon the 
rubber sheath in venereal disease prophylaxis, it is in order to record 
the beginnings of a critical analysis of the quality of American 
rubber sheaths. 

Only an understanding of the commercial background can make 
clear the reasons for the inferior quality of rubber sheaths as they 
are sold to the public. Two concerns produce more than 50%, and 
5 concerns manufacture approximately 90% of the estimated 
yearly volume of 317,000,000 individual sheaths having a retail- 
value of perhaps 825,000,000. 

Within the past 7 years manufacturing methods have undergone 
radical change, eliminating the old fashioned “cold chloride cure” 
for sheaths dipped from crepe rubber dispersed in a solvent such 



156 


CAUTLEY, BEEBE, AND DICKINSON.' 


as benzene, in favor of a new “hot cure” or vulcanization, for sheaths 
dipped from an improved solution itself containing the vulcanizing 
ingredients. Even more drastic lias been the shift from dipping 
solutions of crepe rubber to liquid late.\', which is a suspension of 
clean rubber sap in water, for liquid latex has proved more adaptable 
to automatic manufacturing processes which have greatlj'^ lessened 
production costs. Only the third largest manufacturer now dips 
from crepe rubber solutions, and even this manufacturer operates 
a completely automatic latex machine with a capacitj'^ of about 
175,000 sheaths per 24-hour day. 

Improvements in testing have not kept pace with those in produc- 
tion, so that testing remains a skilled hand and eye operation, infre- 
quently supplemented by a compressed air jet for inflation. How- 
ever, a large part of the output of this industry i^ ne\'er tested from 
the time the sheaths are stripped from the dipping formers to the 
moment of use by the consumer. Moreover, there is ample evidence 
of the existence of a wholesale and jobbing market for sheaths which 
have been tested and found defective. iMost sheaths are quickly 
and cheaply tested; only 3 or 4 of the many better known brands 
are carefully tested, and these are not 100% perfect. 

The manufacturers sell to the drug wholesalers and to whole- 
salers of sheaths. The sale's of the former are largely confined to 
the drug trade; the latter have developed all possible retail outlets 
in order to increase sales volume. The unwillingness of the retail 
druggist to be content with a liberal (say 100%) mark-up on his 
purchase price has sharply limited consumer demand for drug store 
sheaths and has strengthened the sales by jobbers to improper 
purveyors, such as street and office peddlers, gasoline stations, cafes 
and restaurants, barber shops, cigar stands, newsstands, porters, 
bootblacks, and the like. Unable to move a sufficient volume 
through drug channels, manufacturers have encouraged the persist- 
ence of their ovm wholesalers and jobbers selling to all manner of 
retail outlets. In contrast with a production cost often below 50 
cents per gross, retail prices to the consumer average S16.00 per 
gross (3 for 35 cents) in drug stores, and $12.00 per gross (3 for 25 
cents) in other retail outlets. The retail profit margins on this type 
of merchandise are uncommonly high and the demand constant. 

The retail drug stores sell about one-third of all the sheaths sold; 
their higher prices probably yield them about 45% of the estimated 
aggregate retail dollar volume of $25,000,000 per year. 

Results of Tests Conducted by Voge. In 1934 and 1935, C. I. B. Voge 
tested somewhat more than 2000 American rubber sheaths. These 
were purcliased largely in the open market, but several brands were 
purchased from manufacturers themselves, and two of the brands 
were donated as samples by their manufacturers. These last two ■ 
are not among the best brands according to the Voge tests. Pur- 
chases were made with the object of securing a wide sampling and 
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one which would be roughly representative of the market as then 
known. Table 1 gives the results of the tests.* 

Table 1. — Results of Voqe Tests. 


Perfect. Pinholes.** Burst. Flaws. t 



Total ^ 



— , 


» 




Per 


number 


Per 


Per 


Per 


Brand. 

tested. 

No, 

cent. 

No. 

cent. 

No. 

cent. 

No. 

cent. 

(1). 

(2). 

(3). 

(4). 

(5). 

(6). 

(7). 

(8). 

(9). 

(10). 

1 

74 

70 

94.5 

1 

1.4 

1 

1.4 

2 

2.7 

2 

74 

64 

86.5 

2 

2.7 

5 

6.8 

3 

4.0 

3 

80 

61 

70.3 

1 

1.3 

5 

6.3 

13 

16.2 

4 

144 

109 

75.6 

3 

2.1 

6 

4.2 

26 

18.1 

5 

146 

108 

74.0 

6 

4.1 

18 

12.3 

14 

9.6 

6 

60 

42 

70.0 

6 

10.0 

3 

5.0 

9 

15.0 

7 

78 

42 

53.8 

4 

5.1 

11 

14.1 

21 

27.0 

8 

60 

29 

48.3 

11 

18.4 

1 

1.7 

19 

31.7 

9 

182 

89 

48.9 

31 

17.0 

44 

24.2 

18 

9.9 

10 

216 

91 

42.1 

12 

5.6 

12 

5.6 

101 

46.7 

11 

74 

29 

39.2 

8 

10.8 

18 

24.3 

19 

25.7 

. 12 

72 

26 

36.1 

12 

16.7 

5 

6.9 

29 

40.0 

13 

74 

25 

33.8 

3 

4.1 

2 

2.7 

44 

59.5 

14 

lOS 

35 

32.4 

14 

13.0 

11 

10.2 

48 

44.4 

16 

75 

21 

28.0 

16 

21.3 

23 

30.6 

15 

20.0 

16 

74 

14 

18.9 

13 

17.6 

3 

4-.1 

44 

59.5 

17 

216 

22 

10.2 

77 

35.6 

104 

48.2 

13 

6.0 

IS 

146 

13 

8.9 

66 

45.2 

61 

41.7 

6 

4.1 

19 

72 

6 

8.3 

13 

18.0 

47 

65.3 

6 

8.3 

20 

50 

0 

0.0 


» . . . 

50 

100.0 

, , 

• * • • 

21 

74 

0 

0.0 

32 

43.3 

42 

56.7 


— 

Totals 

2149 

896 


331 


472 


450 


Weighted averages . 
Adjusted weighted 

41.7 


15.4 


21.9 


20.9 

averages . 


40.9 


15.2 


29.4 


14.5 


** Pinholes surviving inflation, 
t Other flaws surviving inflation. 


The test employed by Voge has been described as a prolonged 
inflation test and was devised primarily to reduce the factor of 
human error in examining rubber sheaths for flaws, especially pin- 
holes. Essentially the technique consists in inflating each sheath 
to a moderate size, an ellipsoid about 8 inches long and 6 inches in 
diameter, clipping to close the open end, and then either hanging 
it from the ceiling, on racks, or placing it on continuous belts. In 
either case each sheath remains inflated for at least 15 to 20 minutes 
and in this time any holes will produce marked deflation and thus 
facilitate their detection. Those which retain their original volume 
of air are then visually examined against an illuminated ground 
glass background. Careful examination reveals flaws other than 
holes: dirt specks and foreign matter, creases or overlapping folds, 
blisters, thin spots, weak tips, very uneven dipping. Sheaths exhibit- 
ing these defects are recorded in Column 9. Those which burst 
with this degree of inflation are also classed as defective and are 
listed separately in Column 7. The theory underlying the classifi- 

* The names of the Brands tested in this study will be furnished on application to 
the authors. 
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cation of bursting as a defect is that a rubber sheath which cannot 
withstand this moderate inflation cannot be tested adequately and 
must, therefore, be assumed to be defective. It is not yet possible 
to set a standard of volume for inflation because the clinical signifi- 
cance of capacity for inflation is unknown. Since those with pin- 
holes were not reexamined against the illuminated background, it 
is not possible to say how manj^ may have had additional flaws. It 
must be further borne in mind that, since the sheaths were' first 
inflated, those which burst may have had pinholes and other flaws. 
Hence both pinholes and other flaws are somewhat underestimated 
for the present sample. 

To wdiat extent may the present sampling be taken as representa- 
tive of the entire United States market? The quantities tested are 
admittedly small and hence not highly reliable from the point of 
view of their adequacy. Further, the quantity tested of each brand 
was not rigidly set in pursuance of a weighting plan according to 
each brand its relative importance on the market. Finally, the 
knowledge of the internal organization of the commercial market 
was less complete at the time of selecting the sample than it sub- 
sequently became. With these factors in mind, a simple weighted 
average was computed for each column. In order to check the 
validity of the resulting averages from the standpoint of the repre- 
sentativeness of the data (not their adequacy), and on the basis of 
an improved knowledge of the internal organization of the market, 
a system of weights was devised and applied in turn to each per cent 
column in order to calculate for each category (passed, pinholes, 
burst, and other flaws) the munber of sheaths which would be ex- 
pected in a completely representative sample of 1000. The results, 
reduced to percentages, appear in Table 1 as adjusted weighted 
averages. 

Critical Analysis of the Prolonged Inflation Test and Proposed Labor- 
atory Tests to Furnish More Exact Information. It is apparent that 
the Voge technique is an arbitrary one. There are no clinical data 
indicating what per cent of the sheaths with each type of flaw for 
which rejection was made might be expected to fail under condi- 
tions of actual use by the patient. The test had, perforce, to be a 
practical one, and was evolved from existing commercial tests of the 
rule-of-thumb type. However, one statement can be made: that 
any hole or tear in a rubber sheath renders it unfit for use as a pro- 
phylactic. All flaws other than holes are considered important to the 
extent that they may result in holes or tears in actual use. Here, 
again, it is important to keep in mind that no quantitative data , 
exist, and it is not possible to say what per cent of the sheaths con- 
taining any given defect will fail in use. ... ■ o 

It is known that overlapping folds and uneven dipping result m a 
maldistribution of stress when a strain is put upon the sheath and 
that this condition is likely to be associated with a tear. 
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Similarly, a thin spot caused by the failure of one or more dips 
adequately to cover the entire surface of the dipping former repre- 
sents a section of rubber weaker than the surrounding area. Less 
resistant to strain, this section is a possible basis for a hole or tear. 

Weak tips may result when a freshly dipped former is turned up 
so as to permit the fluid to run down the former, especially when this 
is done either too long or too soon. Gravity pulls the fluid away 
from the tip. When dry, this section is weakest and inflates first. 
Since the tip is the site of the greatest strain, such a condition is 
thought to warrant rejection. 

Dirt and other foreign matter are dangerous when present in 
clearly visible size, although the exact size to be set as the borderline 
between safety and danger cannot be determined at the present 
stage of research. Particles of dirt and foreign matter are easily 
loosened from position in the wall of the sheath, thus leaving a hole 
or- starting a tear. 

Blisters, like thin spots, are areas where there has been but one 
dip in the case of double-dipped sheaths. The blister results when 
a bubble of gas breaks through the outer film and leaves a crater-like 
portion of the wall with relatively thick rim and exceedingly thin 
center. The thin center often becomes a hole upon being stretched. 

Inflation occupies an ambiguous place in the testing technique. 
Some elements in the industry appear to assume that a given amount 
of inflation can be correlated with results obtained in use, although 
there are no data to support this view, and although all recorded 
inflation tests have at best taken into account only one factor, 
namely volume, to the exclusion of pressure and temperature. 
Inflation, does, however, have utility and is indispensable at the 
present time. The relative importance of certain flaws or defects, 
such as those discussed above, can be allotted and a classification 
described and agreed upon. The problem then becomes one of 
discovering the defects. Inflation is at present the only means of, 
finding those characteristics which have here been tentatively 
designated flaws. In general, the greater the inflation, the more 
readily defects are observed. Extreme inflation of the modern soft 
cured sheath induces a permanent set which tends to make the sheath 
unfit for use. A cubic volume of one-third of a foot is suggested as a 
tentative standard for testing by inflation. The shape assumed b.y 
various sheaths when inflated makes it difficult to give correspond- 
ing specifications for length and diameter, but one-third of a cubic 
foot would be represented by a cjdinder roughly 8 inches in diameter 
and 11 inches in length or altitude. 

Other elementary testing techniques have been applied by manu- 
facturers who seek processing controls. For the most part, these 
are simple weight and space measurements, aging tests or tensile 
strength tests. Of these the least significant has been tensile strength 
determination on longitudinal and lateral sections, and the reason 
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is that no real investigation appears to have been done on this 
important property. Space measurements by manufacturers have 
included wall thickness. 

There would seem to be a need for more exact laboratory exa.mina- 
tion of the elementary physical properties of rubber sheaths. 
Strength and elasticity should be explored along the following lines; 
elongation and reduction in area; softness or hardness; yield point, 
elastic limit and ultimate strength, together with permanent set 
measured as a percentage increase in length and width; full detail 
on stress/strain characteristics. More detailed work on the role 
of grain and fiber in tensile strength would be valuable. Micro- 
photographs have been too little used and studied. A mechanical 
fatigue test would add useful knowledge about sheaths. The physi- 
cal chemistry of hardness (or softness) may give some clue to con- 
ductivity. Finally, data on resistance to abrasion would permit a 
more intelligent description, classification and evaluation of rubber 
sheaths than the present limitations upon Icnowledge permit. 

The Practical Results of the Present Situation for the Physician. Is, 
then, the physician, in view of these criticisms of faulty material 
and testing, to abandon mechanical devices and advise his patients 
not to rely on mechanical prophylaxis? Such a conclusion would 
appear extreme, and it is suggested that the present limitations on 
the usefulness of the rubber prophylactic can be largely overcome 
by the following procedures: first, more careful purchasmg; second, 
more thorough instruction of the patient in the technique of using 
and testing the rubber sheath; 'and third, throwing all possible 
influence behind a demand for adequate regulation of the quality 
of sheaths at their manufacturing source. 

Selective purchasing would be simple if the results of present 
tests could demonstrate incontrovertibly that, say, 1, 2, 3, and 4 
are the best brands and are safe to use. The Voge tests, although 
useful as indications, do not meet this need, and the results are of 
tentative value. A selection of reliable brands is possible, and such 
results can be of value. It is also to be remembered that purchases 
should be made only from reputable wholesale and retail druggists. 

In order to obtain the greatest protection from the 'mechanical 
prophylactic the patient should be instructed in methods of testing, 
in rolling and preparing for use, in placing, in removal and in after- 
care. That the patient has a satisfactory familiarity with the sheath . 
should not be lightly assumed; advice on purchasing is especiallj' 

worth while. . . _ 

Two methods of testing are recommended for the patient: infla- 
tion with air and filling with water. Lengthwise or lateral stretching 
^alone is almost useless. Inflation with air to a shape about 11 inches 
long and 8 inches across permits careful visual examination, but 
to be effective this must be conducted under good lighting condi- 
tions. The best light source is one which is strong but evenly dil- 
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fused. The sheath should be placed between the observer and the 
light source. Those with heavy tips require separate inflation of 
the tips. To inflate the tip one grasps the sheath loosely in both 
hands in such a manner that the open ring rests on- thumb and fore- 
finger of one hand and the body of the sheath hangs vertically within 
the closed fingers of each hand. In this position one partially 
closed fist rests above the other; air is introduced at the open end 
of the sheath, and only the tip is free to inflate. Perhaps a simpler 
way is to roll the sheath half way and then to inflate. If the ob- 
server turns the inflated sheath about before sensitive areas on the 
face, pinholes are more easily located than is possible with the 
untrained eye alone. 

With the liquid latex product and the improved methods of com- 
pounding crepe rubber solutions, the problem of the age of the 
rubber prophylactic has almost disappeared. Rubber sheaths now 
commonlj'’ have a shelf life of two or more years. 

Rolling is easily learned. The unrolled sheath (preferable to the 
rolled) is drawn smooth on two fingers of one hand so that the ring 
is at the knuckles and the closed end hangs down from the finger 
tips. Two fingers of the other hand can then gently and evenly 
roll the sheath toward the finger tips. Four or five strokes quiekly 
produce a rolled prophylactic ready for use. 

Certain refinements in the technique of using the sheath contribute 
to its usefulness as a prophylactic by increasing efficiency and by 
lowering psj^chic objection on the part of the patient. Active coital 
movement following ejaculation increases the likelihood of leakage 
of infected semen from the open end of the sheath as detumescence 
takes place. Similarlj'’, withdrawal after detumescence is well 
advanced incurs the risk of spilling the contents in the vagina or on 
the vulva and the risk of contact between the penis and infected 
areas. If the ring of the sheath is felt and held to the root of the 
male organ at the moment of withdrawal, the danger of its slipping 
off is minimized. Some authorities deny the necessity for leaving 
a free half inch at the tip of the sheath for the ejaculate, but in 
patients complaining of discomfort at ejaculation, it is found that 
the presence of a pocket or space at the tip of the prophylaetic may 
remove the cause of dissatisfaction and thus increase the probability 
that the patient will protect himself. In order to leave a space 
at the tip, the patient should be instructed to void the air from a 
half inch at the very tip by twisting it and holding it thus while 
unrolling the sheath on the erect penis so that no air will be impris- 
oned in the sheath. 

The diminished sensation and the not infrequent lessening of 
satisfaction accompanying the use of the sheath cannot be entirely 
overcome, but some men report less interference with normal sensa- 
tion when the glans penis is lubricated just before the sheath is 
placed. The objection of the female partner to the sheath is seldom 
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likely to be emphatic; intelligent questioning can be expected to 
reveal inadequate lubrication or some other fault of technique in 
most eases. 

Some writers® warn against intromission before placing the sheath, 
and the necessity for this precaution seems entirely clear. 

In removing the sheath, care must be taken that none of the 
material on it contaminates. Miilspaugh® writes “The condom 
should be carefully removed as a glove is stripped from the hand to 
avoid contact with the contaminated external surface.” Since the 
act of removal creates a possibility of infection, and in view of the 
fact that the sheath “fails at the root of the penis and the pubis” 
Harrison'' suggests that disinfection follow the use of the sheath. 
This seems excellent advice, and practical in view of the reliability 
of soap and water. ^ 

Inadequate lubrication causes many preventable tears. All 
jiatients using mechanical methods should be warned to assure 
themselves of adequate lubrication, either naturally or artificially , 
provided, before intromission. Wiere supplementary lubrication 
is desired, a water dispersible lubricating jelly is somewhat prefer- 
able to any of the fatty lubricants. Should a break occur, the patient 
will need chemical means of protection and should be warned to 
prepare for emergencies, the immediate use of soap and water being 
thought of first. 

In conclusion, the writers believe that the physician can perform 
a public service by supporting or originating attempts to improve 
and to control the quality of mechanical prophylactics at their 
source. The responsibilities and importance of this industry from 
the point of view of public health rest but lightly upon the shoulders 
of its controlling elements, who fail in public spirit and social out- 
look. Clearly the public health requires prompt, thoroughgoing 
action to provide more reliable mechanical prophylactics. 

Conclusions. 1 . Recent changes in manufacturing processes have 
markedl.^' improved the durability of rubber sheaths which also 
present increased possibilities for dependability and high quality 
if manufacturers and distributors will apply adequate tests and will 
scrap defective sheaths. 

2. It is in the physician’s province to furnish such guidance in 
purchasing and such instruction in testing and use as will assure the 
patient a high degree of reliability. 

3. Dependability cannot be expected from random purchases of 
rubber prophylactics, however, since only about 40 ± 5% of the 
rubber sheaths sold in the United States are thought by the authors 

to be fit for use. ' _ 

4. The reasons for the prevalence of inferior rubber sheatns are 
economic in origin, and operate through discouraging careful testing 
on the part of the manufacturer or wholesaler marketing his own 
brands. 
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5. In order to permit more accurate judgment on the reliability 
of specific commercial brands, present rather rudimentary methods 
of evaluation require further elaboration. 

6. The commercial factors, combined with the user’s ignorance 
of the necessity for making his own test,' give the rubber sheath a 
prophylactic usefulness far below the value which could be estab- 
lished by control of quality through adequate testing. 

* The authors are indebted to Dr. Clarence J. Gamble for his assistance in the 
preparation of the material for publication. 


When this article was written, the State of Oregon had just pioneered with a 
state law empowering the Board of Pharmacy to set and to enforce standards for 
both chemical and mechanical prophylactics. More recently, legislation of similar 
import has been passed in Idaho and in California. Under date of October 4, 1937, 
the Food and Drug Administration notified manufacturers and dealers in venereal 
prophylactics that "Regardless of the nature of the products, or methods by which 
they are used, all articles intended as venereal disease preventives are subject to 
the provisions of the act (Federal Food and Drugs Act).” The authors welcome 
these important steps in the direction of the quality control they believe to be 
essential. 
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CLINICAL EXPERIENCE WITH SULPHANILAMIDE IN THE 
TREATMENT OF BETA HEMOLYTIC STREPTO- 
COCCIC INFECTIONS.* 
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PHYSICIAN, BARNES HOSPITAL, ST. LOUIS, MO., 
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NEW HAVEN, CONN. 

(From the Department of Internal Medicine, Yale University School of Medicine and 
the clinical services of the New Haven Hospital.) 

Since the report of Domagk,’ which pointed out the specific 
chemotherapeutic action of derivatives of para-amino-benzene-sul- 
phonamide in experimental beta-hemolytic streptococcic infections, 
there have been numerous articles in the literature dealing with 
experimental and clinical aspects of their use. The work of Buttle, 
Gray and Stephenson,* Colebrook, Buttle and O’Meara,'* •Fuller,*® 

* This study was made possible by a grant from the Clinical Research and Teach- 
ing Fund, Yale School of Medicine. 
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Table 2.— Cases op Beta-hemolytic, STREPTOcoccro Pneumonia Treated TVith Sulphanilamidb. 
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Bliss and Long/ Marshall et al?^ and others has contributed sig- 
nifieantlj^ to the experimental approach to the problem. Reports 
of Colebrook and Kenny/ Long and Bliss/^ Schwentker et 
and others have added to the rapidly accumulating ‘mass of clinical 
ex’perience with the chemotherapy of beta-hemolytic streptococcic 
infections. Complications encountered in the use of sulphanilamide 
and its derivatives have been reported by Frost/ Foulis and Barr/ 
Southworth/^ Discombe/ Plumer/® and Paton and Eaton/^ and 
thej’' have been mentioned incidentally by others. 

In the present report a series of 114 consecutive cases of beta- 
hemolytic streptococcic infection, treated with sulphanilamide at 
this hospital, is presented. • 

Method. At the start of this study it was decided to treat aU cases of 
proven beta-hemolytic streptococcic infection, as the material available 
was thought insufficient to evaluate the effect of the drug if alternate cases 
were treated. In addition, it was felt that by treating all cases a better 
estimate of human tolerance for sulphanilamide and its derivatives would 
be obtained. Studies of blood or urine sulphanilamide concentrations were 
not carried out in this series. 

Dosage. In general, the plan followed was that outlined by Long and 
Bliss, oral sulphanilamide: 1 gm. per day per 20 pounds of body 
weight up to 100 pounds, divided into 4 doses given at 6-hour intervals 
but not more than a total of 5 or 6 gm. per day in persons weighing over 
100 pounds; (2) parenteral sulphanilamide: 0.8 gm. per 40 pounds of body 
weight per day (given in 0.8% solution in physiologic saline) ; (3) “Pron- 
tosil”— 1 cc. per pound per day given intramuscularly in divided doses at 
6-hour intervals. A few cases treated early in this study received doses 
considerably below what is now considered to be adequate. Likewise, 
several cases were given doses which are somewhat larger than that which 
is now considered maximal. It is felt that 5 gm. per day represents the 
maximum therapeutic _ dose of sulphanilamide given orally, 3.2 gm, the 
maximum dose to be given parenterally per day. To be sure, these figures 
are tentative and are subject to change, depending on future experience as 
well as variability in absorption, tolerance and further blood sulphaiiilamide 
concentration studies. 

_ Prontosil was used to some extent early in this study. However, crystal- 
line sulphanilamide for parenteral use was later used because it seemed 
more effective and convenient as weU as less expensive. 

_ Oral sulphanilamide seemed to be the preferable method of administra- 
tion and it is felt that parenteral administration is only indicated where 
oral medication is impracticable. 

Eesults. Erysipelas. The results in 27 cases of erysipelas are, 
on the whole, quite satisfactory (Table 1). Twenty-seven cases of 
erysipelas treated in this hospital between January 1, 1936, and 
January 1, 1937, were reviewed and the results were compared with 
those obtained in cases treated with sulphanilamide. Though such 
a comparison serves as a poor substitute for a series of alternately 
treated cases, certain interesting facts were revealed. The duration 
of the disease was 13.9 days in the control group as compared to 
5.3 in the group treated with sulphanilamide. Spread of the local 
lesion was noted in 66% (18 cases) of the control series, while only 
11% (3 cases, 1, 3 and 12) of the treated series showed more than 



Table 3.— Cases of Beta-hemolytic Streptococcic Meningitis Treated With Shlphanilamidb. 
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slight marginal spread. Of these only 1 (Case 12) is now considered 
to have been adequately treated and even in that instance recovery 
occurred promptly. Two cases (14 and 25) are outstanding in 
view of the high mortality of erysipelas in' infants in the presence of 
a positive blood culture (94%).® Infectious complications occurred 
in 3 cases. Abscesses formed in 2 cases (7 and 14) 3 and 8 days 
respectively after sulphanilamide had been discontinued. Recur- 
rent erysipelas developed in Case 16 10 days after withdrawal of 
the drug. Of the 3 fatal cases (10, 15 and 21), the cause of death 
in 2 (15 and 21) did not seem attributable to the erysipelas or the 
treatment. In the third case (10) the erysipelas had faded com- 
pletely and the patient died of kidnej'- insufficiency, possibly aggra- 
vated by sulphanilamide. 

Pneumonia. In a group of 7 cases (Table 2), there were 3 (1, 6 
and 7) which had purulent complications at the time treatment 
was begun. In these cases the course was noticeably more pro- 
tracted, with one exception (Case 1). Two of the cases (1 and 7) 
subsided without surgery, while 1 (Case 6) required a thoracotomy, 
even though the pleural exudate had become sterile. In this case 
and 2 others subsequently treated, the course of streptococcal 
empj^ema seems to have been transformed into a subacute inflam- 
mation in which considerable organization, thickening of pleura 
and contraction of the chest created therapeutic problems of con- 
siderable significance. The remaining cases had no purulent com- 
plications at the onset and developed none after sulphanilamide 
was started. Recovery in these cases was more prompt. All cases 
recovered. 

Meningitis. Among 5 cases of meningitis (Table 3), 2 recovered 
(Cases 3 and 4); However, 1 of these (Case 4) developed an internal 
hydrocephalus in spite of the fact that the infection had subsided. 
Of the 3 cases which expired, only 1 might possibly be regstrded as 
a therapeutic failure (Case 5). The other 2 fatal cases (1 and 2) 
could hardly be called failures, as the former died 5 hours after 
treatment was started and the latter had a mixed infection. The 
2 recoveries represent the onlj^ cases which have survived a beta- 
hemolytic streptococcic meningitis in this hospital in the past 
10 years. 

Mastoiditis. In a group of 15 cases of mastoiditis (Table 4) 
only 2 patients (7 and 13) required mastoidectomy after sulphanil- 
ainide was started. In other words, 9 cases subsided without sur- 
gical treatment. Case 15, which showed marked meningeal reaction, 
is perhaps tlie most striking one to recover without surgical inter- 
vention. None of the cases developed any infectious complications 
after sulphanilamide was started. All cases recovered. 

Otitis Media. Eleven cases of otitis media (Table 5) subsided, 
2 (Cases 2 and 7) without developing discharge. In 1 instance 
(Case 11) relapse occurred, but discharge promptly subsided when 
sulphanilamide was given. Mastoiditis or other infectious compli- 
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Table 5.— Cases of Beta-hemolytic Streptococcic Otitis Media Treated With Sdlphanilamidb. 



































































































Table 6.— Miscellaneous Cases op Beta-hemolvtic Stbeptococcic Infection Tbeated With Sulphanilamide. 
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cations did not develop in any instance after treatment was started. 
All cases recovered. 

Miscellaneous (Table 6). Two cases of cellulitis (Cases 1 and 2) 
were treated. The former showed no response to sulphanilamide. 
The etiology of this case, however, was never proven. The fact 
that the culture of the abscess was sterile might possibly be of 
significance. Case 2 showed a good response initially, but an 
abscess containing beta-hemolytic streptococci developed after 
treatment was discontinued. One case of tenosynovitis (Case 3) 
showed no response but the dosage might have been inadequate. 
The course of another case (4), on the other hand, was quite satis- 
factory. Case 5, one of septicemia, responded fairly well but 
developed nitrogen retention and the drug had to be discontinued. 
When the septicemia recurred, response was again satisfactory and 
the drug was well tolerated at a somewhat smaller dosage. The 
lack of response in Case 6 could hardly be attributed to the failure 
of sulphanilamide as the patient was moribund when treatment 
was instituted. Case 7 is an example of therapeutic failure, as beta- 
hemolytic streptococci persisted in this patient’s draining scalp 
wound after 2| months of treatment. However, during the first 
3 weeks of therapy in this case, spinal fluid drained profusely through 
the infected wound and the fact that meningitis or intracranial 
infection did not develop might be of significance. 

Other Cases. Seven cases of scarlet fever were treated, 4 of which 
received no serum. The toxic phase of the disease seemed unaffected 
by sulphanilamide. There were, however, no septic complications 
in the group. In a series of 9 cases of purulent sinusitis, only 1 
required surgical treatment after sulphanilamide was started, and 
that patient had a mixed infection. At operation, only pneumo- 
cocci were found in the sinus culture. Among 11 treated cases of 
lymphadenitis, only 2 required surgical therap}^ after treatment 
was started and 1 of these had a mixed infection. Adenitis recurred 
in 2 cases, but in each case responded satisfactorily to sulphanila- 
mide. Sixteen cases of pharyngitis and tonsillitis responded fairly 
promptly and none developed infectious complications. 

Infectious Complications, Infectious complications were encoun- 
tered in 10 of the 114 cases (8.7%). In retrospect, one might 
attribute these in some cases to inadequate dosage or too rapid 
withdrawal of the drug. Such an incidence detracts materially 
from the good results obtained. Perhaps the number of such com- 
plications may be reduced appreciably when more exact methods 
are employed in determining dosage and duration of treatment. 

Complications Attributed to Sulphanilamide. In the present group 
of cases complications were frequent, various, prominent and some- 
times severe (Table 7). Cyanosis was by far the most frequent, 
in fact one might question whether it is really a complication or a 
natural concomitant of the administration of this drug. Spectro- 
scopic studies of the venous blood of 5 cases (courtesy of Dr. Ivurt 
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Table 7. — Complications Due to Sulphanilamide Encountered in the Treat- 
ment OF 114 Cases op Beta-hemolytic Streptococcic Infection. 



Cases. 

Percent ages. 

Cyanosis 

•51 

44.7 

Drug Fever 

17 

14.9 

With rash 

9 

7.9 

Without rash 

S 

7.0 

Nitrogen retention 

3 

2.6 

Hepatitis 

1 

0.9 

Secondary anemia 

1 

0.9 

Thrombocytopenia 

1 

0.9 

Granulopenia 

Total number of cases showing complications excluding 

0 

0.0 

cyanosis 

22 

19.3 

Total number of cases showing complications . 

56 

49.1 


Stern) revealed evidence of methemoglobinemia, estimated to rep- 
resent 5 to 15% of the total hemoglobin. In general, it was felt 
that the degree of cyanosis was too great to be entirely explained 
bn the basis of the degree of methemoglobinemia present. In one 
instance, by oxj’’gen capacity studies, 16% of the hemoglobin was 
found to be present as methemoglobin. Only 2 patients of the 
114 treated had any exposure to magnesium sulphate or other 
saline catliartics, that being in the form of soaks in both instances. 
Cyanosis was present in both cases, but was in no way remarkable 
in type or degree. In one of these cases spectroscopic examination 
of the blood revealed evidence of methemoglobin and no sulph- 
liemoglobin. 

In 14,96% of the cases a febrile reaction was’ noted, occurring 
with or without a rash and coming on usually between the seventh 
to tenth day of the drug therapy. To distinguish this tj^ie of reac- 
tion, the term Drug Fever is suggested. This phenomenon has many 
features which suggest a similarity to Serum Disease. More com- 
plete data and details on this type of reaction have been published.’^ 

Nitrogen retention developed during therapy in 3 instances; 
subsided promptly in 2 of these when the drug was discontinued. 
One of the cases which recovered had no known preexisting kidney 
disease. The third case had acute nephritis when treatment was 
started and later developed uremia and died. 

In one instance toxic hepatitis was noted in a patient with prob- 
able chronic cholecj'stitis. Recovery occurred when the drug was 
discontinued. Secondary anemia out of proportion to that expected 
from the disease developed in 1 case and this condition promptly 
corrected itself when the drug was discontinued. One patient was 
sent to this hospital with thrombocytopenic purpura. He had 
been taking sulphanilamide, salol and phenacetin in small dosages 
while being treated for pharyngitis and cervical adenitis. This 
patient gradually recovered and, although the etiology is not proven, 
it seems quite likely that sulphanilamide might have playnd a part 
in the etiology^ of the blood dyscrasia. No cases of neutropenia 
were noted in the present series'. 

Comment -and Conclusions. Because of the fact that the course 
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of the infectious diseases reported on is extremely variable, it has 
been difficult to evaluate the results observed in this group of cases. 
The impression has been gained, however, that sulphanilamide 
favorably modifies the course of beta-hemolytic streptococcic infec- 
tions in the majority of instances, although the results presented fall 
far short of proving this point. Such proof can only be forthcoming 
through compilations of similar series and' more extensive and 
accurately controlled studies. 

In addition, it is apparent that sulphanilamide is far from being 
non-toxic. When a therapeutic agent causes an illness wffiich may 
occasionally be more severe than the initial infection, one is forced 
to consider seriously before advocating its widespread usage, at 
least for the milder forms of streptococcic infection. Certainly 
the indiscriminate use of the drug in the absence of bacteriologic or 
clinical indications is to be condemned. The toxic phenomena 
described are all relatively immediate in making their appearance. 
To what extent delayed toxic reactions will occur and what their 
nature and severity may be, of course, remains to be learned. 
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During the past few^ months we have been much interested in the 
possibilities of the use of sulphanilamide in the treatment of menin- 
gitis. The object of this paper is not to review the extensive litera- 
ture wdiich has already been published in regard to this chemical 
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- and the results of its use but rather to record briefly our own experi- 
ence with it. ■ — ■ 

It must be admitted that the potentialities of sulphanilamide 
are not as yet completely known. It may be said without much 
danger of contradiction that it is of great value in the treatment of 
infections with the hemolytic streptococcus. We believe that our 
observations have proved this to be so in the case of meningitis 
due to this organism. 

There is good evidence, both from experimental and clinical 
studies, to indicate that it is of value in infections with the meningo- 
coccus. Our own experience in this connection has been encouraging, 
but up to the present time has been limited . The results of Schwent- 
ker, et al.^ have been decidedly encouraging. 

Experimental studies indicate that this chemical is of value in 
pneumococcic infections. The clinical results have been indefinite. 
Our own experience, however, indicates that sulphanilamide may 
be effective at times in pneumococcic meningitis. 

Preliminary experiments performed by Dr. Olga Provitzky indi- 
cate that a combination of Prontosil and immune serum has some 
curative action on otherwise fatal inoculations in mice with influenza 
bacilli (isolated from spinal fluids). 

The mode of action of this chemical is not known. It has how- 
ever, been shown by Marshall, Emerson and Cutting that it 
has the remarkable power of penetrating all tissues, including bone 
and fat. This particular quality may be an important factor in its 
effectiveness. Marshall further points out that the chemical is 
readily absorbed into the general circulation and that its concentra- 
tion in the spinal fluid is nearly equal to that in the blood even after 
oral administration. 

Sulphanilamide and its various derivatives have been used too 
short a time to admit of definite conclusions in regard to the optimum 
dosage and the best methods of administration. The preparations 
that we have used are Prontosil intramuscularly, Prontylin orally 
and* at times an 0.8% solution of Prontylin crystals intraspinally. 
It is our impression that it is not necessary to use the large doses 
advocated by certain workers. As a rule, we have given 5 cc. or 
less of the Prontosil every 4 hours to younger children and 10 cc. 
every 4 hours to older children and adults. In addition, from 5 to 15 
grains of Prontylin have been given every 6 hours. We have felt 
that the use of the combination was preferable to either agent alone. 
With evidence of definite clinical improvement the Prontosil was 
usually discontinued but the Prontylin was continued for a variable 
period. 

While there are references to the use of a solution of Prontylin 
crystals subcutaneously, we have administered it only intraspinally. 
An 0.8% solution is prepared by dissolving the crystals in hot 
normal saline. The fluid is then allowed to cool to body tempera- 
ture and is administered intraspinally by gravity, in a dose of 10 
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to 25 cc. The unused part of the solution may^be kept under sterile 
precautions for several days. If the crystals precipitate out, as they 
will if the solution is kept in a cold place, they will redissolve by 
warming to 45° to 50° C. 

We do not feel sure at present that there is any advantage in 
administering the sulphanilamide intraspinally. Indeed most of 
our recovered, cases were not treated in this manner. We have 
already referred to the observation of Marshall, et al? regarding the 
high concentration of sulphanilamide in the spinal fluid following 
oral administration. However, the 0.8% sulphanilamide solution 
is non-irritating to the meninges and can do no harm. There may 
also be an advantage from a mechanical point of view’ in replacing 
a certain amount of the spinal fluid withdrawn. Prontosil should 
not be used either intravenously or intraspinally. 

There has been considerable discussion in regard to the toxic 
effects of sulphanilamide. We have not observed such effects in 
any alarming degree. We realize of course that an.occasional patient 
may be unduly sensitive to this as to any other chemical. If the 
patient already has marked anemia or cyanosis or impairment of 
renal function the drug should be used with caution. It is no doubt 
advisable to make repeated blood counts during the period of treat- 
ment. 

We have used sulphanilamide in cases of meningitis due to the 
hemolytic streptococcus, the pneumococcus, the meningococcus and 
the influenza bacillus. We have also used it in a group of miscella- 
neous cases including meningococcemia. 

The use of sulphanilamide in cases of hemolytic streptococcic 
meningitis have yielded results that seem to us quite astounding. 
While the number of cases is still small the results have been almost 
uniformly favorable. We have had 17 cases. All but one of these 
have been secondary to infections of the ears or mastoids. The 
exception was a case associated with a pansinusitis. 

The diagnosis in these cases was definitely established by recover- 
ing the hemolytic streptococcus from the spinal fluid culture. In 
this connection it is important to stress that certain strains of this 
organism will hemolyze only horse blood and in media which do not 
contain sugar. 

Another case of meningitis, in which scarlet fever was followed 
by double otitis media and right mastoidectomy, was probably 
due to a hemolytic streptococcus. The spinal fluid was purulent, 
showed marked diminution in sugar and Gram-positive cocci in 
smear on two occasions. However, the culture did not grow. This 
patient recovered. She received convalescent scarlet fever serum 
in addition to the sulphanilamide. 

Of the 17 cases in which there was no question of the diagnosis 4 
have died and 13 have recovered. 

The following table shows the more important points in regard 
to this group of cases: 
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It may be worth while to discuss briefly the 4 fatal cases. One 
patient had a double otitis media and double mastoiditis. There 
was also clinical evidence of a brain abscess and the dural plate was 
found to be nearly destroyed when the operation was performed. 
The patient died within 12 hours after the first dose of Prontosil. 
The second case was one of severe pansinusitis of long standing and 
meningitis of several days’ duration. He was in a grave condition 
and died within 24 hours after starting the sulphanilamide. The 
necropsy showed extensive suppuration of the meninges and sinuses 
including the sphenoidal and a large spindle-cell sarcoma of the 
pituitary body. The third patient had a right mastoidectomy fol- 
lowing otitis media. There was quite marked improvement for a 
time but death finally ensued. At necropsy, no portal of entry was 
found in the gross and there was no evidence of any localized sup- 
puration. The fourth patient had a double otitis media following 
scarlet fever, a right mastoidectomy, packing of the lateral sinus 
and ligation of the right jugular. The onset of the meningitis was 
7 days later. She was adequately treated with sulphanilamide and 
also received scarlet fever convalescent serum both intraspinally and 
intravenously. She died 17 days after the onset of the meningitis. 
At necropsy, it was found that there was herniation of the cerebellum 
into the wound of the right mastoidectomy. There was also throm- 
bosis of the left transverse and the lateral sinuses and left jugular 
vein. It may certainly be said that in the case of 3 of these patients, 
the first, second and fourth, the developments were such that the 
fatal terminations cannot be ascribed to a failure of action of the 
sulphanilamide. 

A comparison of these results with those previously obtained by 
us is indeed striking. During the period of more than 26 years that 
the meningitis division has been in existence, the case fatality in 
hemolytic streptococcic meningitis has been uniformly very high. 
Up to the end of 1936 we had seen 274 cases of various kinds of 
streptococcic meningitis, most of which were the hemolytic variety. 
Of these only 15 recovered, of which 9 were definitely caused by the 
hemolytic streptococcus. There was a tenth recovery in which 
there was a mixed infection of the meningococcus and the hemolytic 
streptococcus. Three of these recoveries were in patients in whom 
the meningitis developed following scarlet fever. In two instances 
the antiscarlatinal serum was used and in the third, large amounts 
of convalescent serum and small amounts of Prontosil and Pron- 
tylin. 

One may wonder if we are dealing at present with less virulent 
strains of the hemolytic streptococcus. Experiments in animals 
cannot prove this as there is no uniform relationship between the 
reaction in animals and the severity of the disease in the patient 
from whom the strain was isolated. It would seem remarkable if 
there has been a sudden change in virulence. During the year 1936 
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we saw 20 cases of hemolytic streptococcic meningitis all of which 
died with the exception of the third following scarlet fever to which 
we have already referred. 

We have seen 14 cases of pneumococcic meningitis. The types of 
pneumococcus are shown in Table 2. 

Tadi.e 2. 

Beyond 

Type ..I III IV V VI VII XIII XXIX XXXI XXXI 
Number 2211211 1 1 2 

,A fifteenth case showed a mixed infection of Pneumococcus III 
and Streptococcus viridans. The meningitis followed an operation 
on the ethmoid. The blood culture was positi^"e for the pneumo- 
coccus. The patient died. 

Of these 14 cases 3 recovered. The first was a Type XXXI 
meningitis which developed shortlj'^ after a tonsillectomy and an 
operation on the ethmoids. The second case (Type XXIX) followed 
within 48 hours after a submucous resection and an operation on a 
turbinate. The third patient (Type IV) had a double otitis media 
complicated b^’^ bilateral mastoiditis. A mastoidectomy was done 
first on right side and a week later on left side. JMeningitis developed 
about a week after the second operation. The patient ran a fairlj' 
stormy course but recovered. 

None of these patients who recovered received serum. 

Of the 11 fatal cases only 2 had no history of a primary infection. ' 
In certain instances no definite focus could be located but there was 
a history of an upper respiratory infection immediately preceding 
the onset of the meningitis, l^fiienever a specific serum was avail- 
able it was used in addition to the sulphanilamide. 

"Wliile the clinical results with sulphanilamide in pneumococcic 
meningitis are not at all comparable to the results in meningitis due 
to the hemolytic streptococcus, they are nevertheless favorable 
when compared to our former case fatality which had been 100%. 
Furthermore, even in the fatal cases the illness was as a rule of a 
longer duration than in our previous experience. 

Our experience with sulphanilamide in meningococcic infections 
has been too limited to warrant a detailed discussion. With one 
exception we have used this chemical as a supplement to the specific 
serum. The exception was a very severe case of meningitis due to 
the meningococcus and the hemolytic streptococcus. This patient 
suddenly developed respiratory failure, which, we believe, was due 
to a herniation of the cerebellum with compression of the medulla. 
However, no necropsy was obtained. In a few instances we have 
used Prontosil and Prontylin successfully in patients with a definite 
or probable menihgococcemia who had become sensitive to serum. 

In 2 very severe cases of meningitis, one with a'septicemia and joint 
involvement and the second in her fourth month of pregnancy, we 
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believe that the sulphanilamide played a part in their rather rapid 
recoveries. In one instance the combined use of serum and sulph- 
anilamide failed to check the progress of the disease. Toward the 
end the patient presented clinical evidence of brain abscess. Unfor- 
tunately, there was no necropsy. 

It is our belief at the present time that the sulphanilamide should 
be used in conjunction with the specific serum, except in instances 
where the patients are sensitive to serum. 

. We have treated only one case of influenzal meningitis since we 
began the use of sulphanilamide. This patient received the anti- 
' influenzal serum both intravenously and intraspinally and also 
Prontosil and Prontylin. She made a rapid recovery. Reference 
has already been made to experimental work by Dr. Povitzky in 
regard to the value of combined use of specific serum and Prontosil 
in infections by B. influenzae. 

' We are certain that in the treatment of meningitis the use of 
sulphanilamide should be supplemented by such other methods of 
treatment as are indicated. In meningococcic meningitis the specific 
serum should certainly be used until further proof of the efficacy of 
sulphanilamide alone has been established. In streptococcic men- 
ingitis following scarlet fever it is probably advisable to use either 
the specific or the convalescent serum. In pneumococcic meningitis 
the value of serum is indefinite. Wlien meningitis is due to B. 
influenzae we believe that the anti-influenzal serum should be used. 

It is important in all forms of meningitis adequately to drain 
the subarachnoid space. In our experience, the more radical meth- 
ods of establishing drainage, such as laminectomy or trephining the 
cisterna magna, have no advantage over repeated lumbar punctures 
or cisternal or ventricular punctures if block occurs. Indeed, estab- 
lishing permanent drainage may be a disadvantage if serum or 
chemicals are to be used intraspinally. Forced spinal or peri- 
vascular drainage has been used rather extensively during the past 
4 or 5 years. We have had considerable experience with this method 
of treatment. As a result of our experience we do not recommend it. 

IVhenever the meningitis is secondary to a focus of infection it is 
important to eradicate this focus as completely and as promptly 
as possible. It cannot be too strongly emphasized that not infre- 
quently a severe mastoiditis may fail to present clinical symptoms 
and occasionally even roentgenographic evidence of involvement 
(Table 1). Of course, a patient will occasionally recover even if the 
focus infection is not removed. But as a rule it is too great a risk 
not to eradicate the primary focus. 

The general care of patients suffering from meningitis is always 
imjiortant. Proper attention should be paid to an adequate fluid 
intake and to elimination. It is of the utmost importance to keep 
the patient quiet even if it is necessary'- to use sedative. 

Summary, We have discussed our experience in the use of sulph- 
anilamide in the various forms of purulent meningitis. The results 
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in meningitis due to the hemol^ic streptococcus have been excellent 
and in pneumococcic meningitis encouraging! Our experience in 
meningococcic infections has been too limited for definite conclusions 
to be drawn. However, it is our impression that it is of value in 
these cases. We have also stressed the importance of additional 
methods of treatment. 

Since this paper was written, an article lias been published by 
Branham and Rosenthafi entitled “Sulphanilamide, Serum, and 
Combined Drug and Serum Therapy in Ex-perimental Meningo- 
coccus and Pneumococcus Infections in IMice.” The following quo- 
tation is taken from this publication: “The combination of serum 
and drug therapy yielded much better results than either alone. In 
four experiments in which poor curative effects were obtained with 
serum or drug onljq combined therapj^ resulted in the survival of 
most of the mice. A sjmergistic action seemed to exist, since the 
increased effectiveness of combined therapy was greater than the 
additive effects of drug and serum alone. 

“The superiority of combined drug and serum therapy was like- 
wise demonstrated in mice infected with Type I pneumococci. 

“The results of these experiments suggest that a combination of 
drug and serum therapy in meningococcus and pneumococcus infec- 
tion in man is worthy of trial.” 

■\Ve wish to thank the Winthrop Chemical Company for generously supplying us 
with Prontosil, Prontylin and Prontylin crystals. 
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I. Analsrtical Methods. A. Quantitative Separation of Cyan- 
ide From Tissues. Isolation and complete recovery of cyanide 
(as HCN) from the tissues is essential before any quantitative 
method can be applied. Three procedures have been used for this 
purpose: ordinary distillation, steam distillation, and aeration. 
We have discarded the first two procedures in favor of the third 
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because the volume of the distillate needed to recover all of the 
cyanide present in the tissue is considerably reduced thereby, and 
much less foreign volatile organic material passes into the distillate. 
The latter point is very important, since organic contaminations 
1 interfere with the quantitative methods for cj’^anide. 

The organs, as soon as removed from the body, are placed into 
covered receptacles and then put into the refrigerator. When ice 
cold, about 125 gm. are passed through a meat grinder that was 
previously cooled by cracked ice. These precautions are taken in 
order to prevent any loss of HCN by volatilization. The finely 
divided tissue (100 gm.) is quickly placed into a 500-cc. flask 
(Fig. 1, J5); 300 cc. of cold water, 2 cc. white mineral oil and 10 cc. 



Fig. 1. — A, Water bath; B, round-bottom flask; C, reflux eondenser; Di, Di, Ds, 
absorption tubes; F, asbestos screen. 


of 5% tartaric acid are added. The mineral oil prevents frothing 
during the distillation, and the tartaric acid facilitates the complete 
removal of the cyanide (HCN). The flask is connected to a vertical, 
water-cooled condenser (C), which in turn is joined to 3 absorption 
tubes (2)), connected in series. Each absorption tube contains 
10 cc. of N/10 NaOH. Suction is applied to the side-arm of the 
last absorption tube. The water in the bath {A) is heated to 
boiling. The suction is then regulated so that the content of the 
flask (jB) is vigorously agitated, but slowlj'' (about 5 drops per 
minute) distills into the first alkali absorption tube. Any HCN 
escaping from tube D-1 is absorbed in the alkali solutions of D-2 
and D-S. After the distillation has run for 2 hours the suction 
is shut off, and the condenser is disconnected from the distillation 



184 


GETTLEK, BAINE: THE TOXICOLOGY OF CYANIDE 


flask at E. The 3 alkali absorption solutions are quantitatively 
transferred to a 100-cc. volumetric flask, and the volume then 
made up to the 100-cc. mark. In case very small quantities of 
cyanide are suspected in the tissues, this final volume may be easily 
kept down to 50 cc. by washing each tube successive!}’' with the 
same wash water. If the resulting solution is not perfectly clear, 
it should be cooled to 0° C. and then filtered through a dry filter 
paper. Aliquot portions are taken for analysis. 

B. Detection of Cyanide in Human Tissues. The following 
tests have been recommended for the detection of cyanide in gastro- 
intestinal contents, body tissues and fluids. 

1. Copper-guaiac Test. Place about 50 gm. of finely ground organ or 
a few centimeters of stomach contents into a 100-cc. flask. Acidify the 
material with tartaric acid, and suspend above it a strip of freshly prepared 
copper 'sulphate-guaiac paper (filter paper which has been wet in turn with 
■10% alcoholic solution of guaiac and 0.1% aqueous copper sulphate solu- 
tion), stopper the flask, warm contents a little and allow to stand about 

, one-half hour. If a blue or green color does not develop on the paper then 
cyanide is definitely excluded. No further tests for cyanide need be done, 
because this is the most sensitive test available. If a blue color develops, 
cyanide may be present. Since, however, the blue color is also produced 
by animonia gas, hydrogen chloride, ozone, oxides of nitrogen, bromine, 
chlorine and hydrogen peroxide, 2 or 3 of the following tests must be resorted 
to in order definitely to establish the presence of cyanide in the material. 

For the following tests, the distillates obtained by steam distilla- 
tion of the acidified organs and stomach contents are used. 

2. Liebig’s Thiocyanate Test. Twenty cc. of the distillate and 2 cc. of 
ammonium polysulphide are placed into an evaporating dish, and evapo- 

, rated to dryness on the steam bath. The residue is treated with 5 cc. of 
water, then slightly acidified with HCl, warmed a little, thoroughly stirred 
and allowed to stand several hours, in order that the colloidal sulphur may 
precipitate. The material is then filtered, and 10% ferric chloride is added 
dropwise, until a maximum color intensity is obtained. A red color indi- 
cates the presence of cyanide. 

A variation of the thiocyanate test follows: An aliquot portion of the 
distillate is boiled with ammonium sulphide for a few minutes,. then con- 
centrated to 1 cc., acidified with HCl and extracted several times with 
ether. The ethereal extracts are allowed to evaporate spontaneously. 
Dilute ferric chloride solution is added dropwise to the residue as long as 
the color deepens. If a red color develops, which is soluble in ether, the 
presence of cyanide is established. 

3. Prussian' Blue Test. Twenty cc. of the distillate are made strongly 
alkaline with NaOH solution and concentrated to about 2-cc. volume. 
Two drops of 5% ferrous sulphate and 1 drop of 10% ferric chloride are 
added, and the mixture is slightly warmed; Concentrated HCl is then 
added drop by drop (avoid excess), until the brown precipitate (iron 
hydroxides) just dissolves. If cyanide is present, a deep blue color ,or 
precipitate of Prussian blue remains, which is insoluble in dilute HCl. 

4. Vortman Test. To 5 cc. of the distillate are added a few drops of 
10% potassium nitrite solution and 2 to 4 drops of 5% ferric chloride, and 
sufficient dilute sulphuric acid to give the mixture a bright j’eUow color. 
Heat the mixture to boiling, allow to cool, add sufficient amrnonia to 
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precipitate the excess of iron and filter. To the filtrate add a few drops of 
very dilute ammonium sulphide solution.- If cyanide is present, a violet 
color appears which gradually passes through blue, to green and then yellow. 

5. Phenolphthalein Test. To 2 cc. of the distillate add 2 or 3 drops of a 
colorless alkaline solution of phenolphthalein (made by boiling, under a 
reflux, a dilute NaOH solution of phenolphthalein with zinc dust until 
colorless) and a drop of very dilute (1 to 2000) copper sulphate solution. 
The development of a red color indicates the presence of cyanide. 

6. Picric Acid Test. Five cc. of the distillate are made faintly ' alkaline 
with NaOH solution, and 2 or 3 drops of saturated picric acid are added. 
On warming, a red color develops if cyanide is present in the sample. 

7. Ferrous-uranic Test. About 5 mg. of ferrous sulphate, and the same 
quantity of uranic nitrate are dissolved in 50 cc. of water. One cc. of this 
test solution is placed into a porcelain dish, and 1 or 2 drops of the distillate 
to be tested are added. The appearance of a gray-purple color, or purple 
precipitate indicates the presence of cyanide. 

8. Silver Test. Thirty cc. or less of the distillate are placed into a 50-cc. 
flask, and acidified with 6N HNOa. A hanging drop of AgNOa solution on 
a glass slide is placed over the mouth of the flask. After 30 minutes the 
slide is carefully removed, 1 drop of dilute nitric acid is added to the drop 
on the shde, and a coverslip placed thereon. The material under the 
coverslip is now slightly heated by playing a very small flame across the 
under side of the glass slide. On cooling, long slender crystals of AgCN 
are visible under the microscope. AgCl crystallizes as octahedra, and can 
therefore easily be differentiated from AgCN. 

After many years of experience with the above tests we recom- 
mend the use of Test 1 only as a preliminary rapid and sensitive 
way of ruling out the presence Df cyanide. For definitely establish- 
ing the presence of cyanide, Tests 2, 3 and 8 give the best and most 
specific results. 

C. Quantitative Methods of Analysis. The various quanti- 
tative methods for cyanide described in the literature were critically 
studied in order to ascertain whether they would yield accurate 
results when dealing with very small amounts of cyanide (2 to 

0.2 mg. per 100 gm.) as found in human organs of fatal cyanide 
cases. 

1. The Volumetric Silver Nitrate Method was found to be very 
accurate for determining small amounts of cyanide ranging between 
2 and 0.03 mg. HCN in 25-cc. volume. For values below 0.03 mg. 
HCN the method gives slightly high results. 

2. The lodometric Titration was discarded because (a) the reaction 
with iodine and -HCN is reversible; (6) starch cannot be used as 
an indicator, maldng the end point difiicult to observe; (c) the 
reaction upon which the method is based is not specific for the 
cyanide radicle. 

3. The Colorimetric Method With Picric Acid is not quantitative. 
When applied to fresh tissues it yields results that are about 10% 
too low. With putrefied and embalmed organs the method is 
entirely valueless. Many volatile substances such as H 2 S, SOo, 
aldehydes, and so forth, traces of which may be found in tissues, 
also cause the formation of the red color, and thus interfere. Not- 
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withstanding its several defects this method can be used as a pre- 
liminary, rapid but rough estimation of the cyanide content. 

4. The Colorimetric Method Based Upon the Production of Prussian 
Blue was discarded because we foimd that the intensity of the blue 
color was not strictly proportional to tlie cyanide concentration. 
With large amounts of cyanide the blue precipitate forms, and with 
low-cyanide concentrations the Fe+++ ions impart a green tinge to 
the blue color (even though KF was added to prevent this) making 
it impossible to get an accurate reading. 

5. I'he Colorimetric Method Based Ujmn the Conversion of the 
Cyanide to Ferric Thiocyanate was studied in detail as to the following 
points: (a) To convert completely the cyanide present to thio- 
cyanate by evaporating to dryness with ammonium polj'^sulphide 
it was found that 10 cc. of ammonium polysulphide must be used 
for 1 mg. or less of HCN. If the amount of HCN present is much 
above 1 mg. the conversion to thiocyanate by means of 10 cc. of 
ammonium polysulphide is not complete. Instead of using more 
polysulphide, it is better to use an aliquot portion of the distillate 
containing 1 mg. or less of cyanide. This is approximated by a 
preliminary determination using the picrate method. 

Q}) Since the reaction for the production of the red color is a 
reversible one, 

FeClj + 3HCNS Fe(CNS)5 + 3HC1 

it is evident that the deptli of the red color produced from a defi- 
nite .quantity of HCNS, will also depend upon the amount of Fe"*"*^ 
ions and H+ ions present. Fe+++ ions tend to increase the color, 
while H+ ions tend to decrease it. Our experimental results indi- 
cated that if the standard thiocyanate solution is near the concen- 
tration of the solution to be compared, and if 5 cc. of a 10% FeCh 
solution be added to 50-cc. volumes of each, then the red (Fe(CNS)3) 
color produced is exactly proportional to the tliiocyanate content 
for values of HCN ranging between 10 and 0.5 mg. in 50 cc. Below 
0.5 mg. concentration, the influence of the excess Feds on the color 
is quite marked. With these low values of cyanide (below 0.5 mg. 
in 50 cc.) it is therefore especially important to have the standard 
very close to the value of the solution to be compared. 

(c) As to the effect of H+ ions upon the intensity of the red 
Fe(CNS )3 color, we found that if HCI coiicentration is kept below 
3 cc. of N/10 in 50 cc. of solution, there is no appreciable dis- 
turbing effect. 

(d) Experiments dealing with the stability of the red Fe(CNS)3 
color revealed that standing for hours, even in a well-lighted room, 
had no noticeable effect upon the depth of color. 

'-Our studies revealed that the ferric thiocyanate colorimetric 
niethod is very sensitive and accurate, provided the directions as 
described below are rigidly adhered to. 
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6. The Gravimetric Method, in which the cyanide is weighed as 
AgCN, was found to be unsuited for the determination of small 
quantities of HCN in the presence of other volatile organic matter 
from tissues. The recover^’- varied between 80 and 200%, and the 
variation was not constant for any fixed quantity of HCN. The 
presence of organic reducing substances in the distillate constitutes 
the chief disturbing factor, this being especially noticeable in cases 
of putrefaction. The reducing action precipitates some metallic 
Ag, giving high results. The accurate determination of small 
quantities of cyanide present in tissues is practically impossible 
with this method. 

Our experiments indicate that of the various quantitative methods 
for small amounts of cyanide only 2 (silver nitrate titration method 
and ferric thiocyanate colorimetric method) give accurate results. 
The colorimetric method with picric acid, although not accurate, is 
very rapid, and hence of advantage for a rough preliminary estima- 
tion of the cyanide content. 

D. Detailed Phoceduee for the Quantitative Determination of 
HCN IN Tissue Distillates. 1. Colorimetric Method with Picric Acid. 
This method simply serves as a rough approximation of the cyanide content. 

The tissue is distilled by aeration as has been described above. Ten cc. 
of the 100 cc. alkaline absorbed distillate (which contains 3 cc. N/10 NaOH) 
are placed in a 50-cc. flask and 10 cc. of picric acid reagent (0.5% picric 
acid and 5% Na 2 C 03 ) are added. The flask is stoppered and contents 
heated at 50° C. for 1 hour in order to develop the maximum color. When 
cool again, the red color produced is compared with a standard KCN 
solution similarly treated. Since alkalinity intensifies the color of the 
■picric acid, it is essential that the standard contain exactly the same amount 
of alkali as the unknown. The most applicable standard for tissue analysis 
is made as follows: 60.2 mg. of KCN are weighed out and transferred to 
a 1-liter flask by means of a Httle water; 300 cc. of N/10 NaOH, and then 
enough water is added to bring the volume to exactly 1 liter. Ten cc. of 
this standard contains 0.25 mg. HCN. In analyzing stomach contents for 
cyanide, a correspondingly stronger standard should be used. 

2. Colorimetric Ferric Thiocijanate Method. An accurately measured 
aliquot of the alkaline absorbed distillate, containing in the neighborhood 
of 1 mg. of HCN (as previously determined by the picrate method) is 
placed into a small evaporating dish. Ten cc. of ammonium polysulphide* 
are added, and the mixture is then evaporated to dryness on the water bath. 
To the residue are added 30 cc. of water and N/10 HCl until distinctly acid. 
The mixture is slightly heated, thoroughly stirred, and then allowed to 
stand overnight to insure complete precipitation of the colloidal sulphur. 
The mixture is next filtered into a 50-cc. volumetric flask. The evaporat- 
ing dish and residue on filter paper are washed with small portions of 
water, and the washings are added to the main filtrate. Five cc. of 10% 
FeCls and enough water are now added to bring the volume to the 50-cc. 
mark. After thoroughly mixing, the red color obtained is compared in a 
colorimeter udth a standard KCNS solution (3.6 mg. KCNS, equivalent 
■to 1 mg. HCN, plus 5 cc._ of 10% FeCb made up to 50 cc. with water). 
Should the HCN content in the distillate be very small (0.2 mg. or less in 

* Saturate 600 cc. of cone. NHiOH -with H-S, then dilute to 1 liter -with cone. 
NH«OH. Add an excess of po'wdered sulphur, and let stand, shaking occasionally, 
until saturated. 
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10 cc.) then all working volumes are reduced, and the final volume is kept 
down to 25 cc. 

3. Vohimelnc Silver Nitrate Method. Twenty-five cc. of the alkaline 
absorbed distillate containing the cyanide are placed into a 50-cc. Erlen- 
meyer flask; 2 cc. of concentrated NH4OH and 1 cc. of 10% KI solution 
are added. Tlie cyanide is titrated m’th 0.005/N AgNOj solution. The 
end point is denoted bj’’ the formation of a bluish-wintc opalescent cloud 
of Agl. This end point is very sharp, and most easily observed against a 
black background. 

Calculation: each cc. of 0.005/N AgNOj solution is equivalent to 0.266 
mg. of HON. 

In order to compare the accuraey of the 3 methods the following 
experiments were made. To 100-gm. portions of tissues, known 
quantities of HCN were added. The tissues were then subjected 
to distillation as previously described, and the distillates used for 
the cyanide determination by each of the 3 methods (Table 1). 


Table 1. — COMPARtsoN of Results Obtained bv Three Quantitative Cyanide 

Methods. 


HCN recovered. 


added to 

100 gm. 
tissue. 

Cdorimetrio 
picric acid. 

AgNOj 

titration. 

Colorimetric 

thiocyanate. 

Mg. Per cent. 

Mg. 

Per cent. 

Mg. 

Per cent. 

60.00 . 

. . 4G.80 

93.6 

49.20 

98.4 

48.60 

97.2 

40.00 . 

. . 30.00 

90,0 

39.00 

97.5 

39.30 

98.2 

30.00 . 

. . 27.30 

91.0 

29.58 

98.6 

29.37 

98.9 

20.00 . 

. . 17.55 

87.8 

19.38 

96.9 

19.58 

97.9 

10.00 . 

. . 9.75 

97.5 

9.84 

98.4 

9.73 

97.3 

5.00 . 

. . 4.00 

80,0 

4.89 

97.8 

4.82 

96.3 

1.00 ' . 

. . 0.89 

89.0 

0.975 

97.5 

0.981 

98.1 

0.50 , 

. . 0.46 

92.0 

0.475 

95.0 

0.485 

97.0 

0.25 

. . 0.22 

88. 0 

0.240 

96.0 

0.240 

96.0 

0.10 

. . 0.08 

80.0 

0.095 

95.0 

0.0975 

97.5 

0.05 . 

. . 0.04 

80.0 

0.0475 

95.0 

0.0475 

95.0 

The results of Table 1 

indicate tliat the 

colorimetric tliiocyanate 


method and the silver nitrate titration method are fairly acenrate. 
The picric acid method gives low results. Since the latter is a rapid 
method, however, it can be used to advantage in determining roughly 
how much cyanide is present. This information is necessary for the 
proper application of the thiocyanate method. 

n. Normal HCN Content of Human Organs. In order to determine 
whether or not HCN is present in the distillates from fresh normal 
human tissues, the following experiments were performed : Various 
body tissues (brain, liver, kidney, lung and blood) were distilled 
according to the method described above. The entire distillate in 
each case was then subjected to analysis by the thiocyanate method. 
This method was chosen because it is the most sensitive. One- 


hundredth mg. HCN in 100 gm. of tissues (1 part HC_N in 10,000,000 
parts tissue) can readily be detected. In no case did these experi- 
ments show even a trace of HCN. The failure to detect HCN in 
normal tissues may be interpreted, either that no cyanide whatever 
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is present in normal tissue distillates, or that the minute quantity 
of cyanide that may be present lies below the sensitivity of the test 
(0.005 mg. or 5 gamma in 100 gm. of tissue). 

in. Distribution of HCN in the Various Body Tissues After Fatal 
Cyanide Poisoning. Dogs were taken as subjects. Two of the 
animals were given HCN by inhalation, and 2 KCN solution by 
stomach tube. The inlialation experiments were carried out with 
the aid of the apparatus shown in Figure 2. 


exhalation inhalation 



Fig. 2. — A, Trap containing sodium hydroxide solution-; B, acidified potassium 
cyanide solution; C, water; D, metal fork; B, tape; F, large filter tube; G, trap; H 
and I, one-tenth normal sodium hydroxide solution. 


The dog was first securely tied to an ordinary animal operating 
table, and his jaws were firmly taped, care being taken not to 
interfere with his breathing. A large filter tube was slipped over 
his nose and mouth and fastened securely by taping, so as to prevent 
slipping off during tlie experiment. The tape was then smeared 
with vaseline, making it air-tight. As the dog- inhaled, the inspired 
air followed the path pictured in tlie diagram. First the air bubbled 
through a solution of HCN {B) (known quantity of standard ICCN 
solution acidified with HCl), and then through water (C). In this 
manner the HCN content of the air breathed by the dog was kept 
fairlj'^ low. The expired air, containing any unabsorbed HCN 
bubbled out through the NaOH solution {H) and (/), the HCN 
being absorbed as NaCN. In case of very violent gasping, some 
of the NaOH may be sucked back, but is tlien caught in the trap 
{G). At tlie same time some of the standard HCN solution in {B) 
may be forced back into tube (A) containing some NaOH solution, 
^^dien the dog stopped breathing, the rubber tubing was clamped 
at (I{) and gentle suction was applied to exit tube (I) for a few 
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seconds. In this manner any HCN remaining in the rubber tubing 
and other parts of the system is absorbed by tlie alkali solutions in 
(I) and (//). The solutions in tubes (B) and (C) were now made 
alkaline witli NaOH. Contents of all 6 tubes were quantitatively 
combined, and made up to' a definite volume. The cyanide content 
was tlien determined by titration with standard AgNO^ solution. 
Tlie quantity of HCN absorbed b^" the dog during the experiment 
was obtained by subtracting the total cyanide content left in the 
6 tubes after the experiment from the amount of cyanide originally 
placed into tube (71). 

The various organs and tissues of the dogs were then quantita- 
tively analyzed for the HCN content. All data obtained are 


charted in Table 2. 

Data on 

human Case 15 who had died from 

inhaling HCN are 

also presented in this 

table for 

purposes of 

comparison. 



N 


Table 2. — The Distribution 

OP Inhaled HCN in Body 

Tissues. 



Dog 1. 

Dog 2. 

Human Case 15. 

Weight (kg.) . . 


. 10.30 

9.10 

68.30 

Mg. HCN absorbed 


. 16.00 

10.10 


Death in ... 


. 12 min. , 

8 min. 

Found dead 

Mg. HCN in 100 gm 





Brain .... 


. 1.08 

0.41 

0.32 

Lungs .... 


. 2.00 

0.88 

0.75 

Blood .... 


. 1.71 

0.50 

0.41 

Liver .... 


. 0.50 

0.22 

0.21 

Kidney 


. 1.00 

0.43 

0.33 

Heart .... 


. 1.23 

0.50 

0 42 

Stomach wall 


. 0.30 

0.10 

V 0 10 

Intestinal wall 


. 0.33 

0.11 


Muscle 


. 0.29 

0.10 


Stomach contents 

1 


0 

0 

0 


Dogs 3 and 4 were given KCN solutions by means of a stomach 
tube. The various organs and tissues of the animals were analyzed 
for their cyanide content (Table 3). 


Table 3. — Distribution in Bodt Tissues op 

Body weight (kg.) 

Mg. HCN given 

Mg. HCN left in stomach and intestines 
Mg. HCN absorbed (by difference) .... 

Time until death 

Mg. HCN in 100 gm.; 

Brain 

Lungs 

Blood 

Heart 

Liver 

Kidney 

Muscle 


Cyanide Given Per Os. 
Dog 3. Dog 4. 


11.90 
100.00 
83.40 
16.60 
8 min. 

0.50 

0.66 

■ 1.00 

0.32 

0.55 

0.46 

0.19 


11.30 

50.00 

38.00 

12.00 

21 min. 

0.43 

0.47 

0.71 

0.24 

0.37 

0.38 

0.12 


During the course of this investigation, 14 human fatal cyanide 
cases were submitted to us for analysis. In Table 4 are charted t le 
results from 6 of these cases. 
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Table 4. — Distribution in Human Organs of Cyanide Taken Per Os. 




Mg. HCN 

Mg. HCN 


Case 

Tissue analyzed, 

found by 

found by 

Mg. HCN in 

No. 

100 gm. 

AgNOa 

thiocyanate 

100 gm. 



titration. 

‘ method. 

tissue. 

I 

. Kidney- 

0.82 

0.82 

0.82 


Liver 

0.72 

0.73 

0.73 

2 . 

, . . Brain 

0.20 

0.20 

0.20 


Liver 

0.21 

0.22 

0.22 


Kidneys 

0.18 

0.19 

0.19 


Blood 

0.76 

0.74 

0.75 

3 . 

. . . Liver 

0.66 

0.64 

0.65 


Stomach contents 

76.00 

75.40 


4 . 

, . . Brain 

0.50 

0.51 

0.50 


Liver 

0.34 

0.33 

0.33 


Lungs 

0.40 , 

0.40 

0.40 


Kidneys 

0.39 

0.39 

0.39 


Blood 

0.96 

1.00 

0.98 

5 . 

, . . Brain 

1.59 

1.56 

1.37 


Limgs 

1.70 

1.71 

1.70 


Blood 

2.06 

2.14 

2,10 


Liver 

0.90 

0.92 

0.91 


Kidney 

0.92 

0.90 

0.91 


Heart 

1.24 

1.26 

1.25 


Stomach contents 

253 . 00 

251.00 


G . 

, . . Brain 

0.06 

0.06 

0.06 


Liver 

0.23 

0 21 

0.32 


Blood 

0.34 

0.30 

0.32 


Glancing over the data of Tables 2, 3 and 4, we notice the follow- 
ing points of interest regarding the distribution of the cyanide in 
the various organs and tissues of the body : 

(a) Expressing the results on equal weight basis (100 gm.), the 
cyanide is quite uniformly distributed in the various internal organs. 
The blood has a higher concentration (approximately twice that of 
the organs), while the muscles, stomach wall and intestinal wall 
have a much lower one (about one-third to one-fourth that of the 
internal organs). 

(b) When alkali cyanides are taken by way of the stomach, and 
death results within 10 to 15 minutes, by far the largest portion 
(over 70%) of that taken is found in the gastro-intestinal tract. 
In cases where the cyanide (HCN) has been inhaled, although 
traces of cyanide were found in the stomach and intestinal walls, no 
cyanide at all was found in the contents of the stomach and intes- 
tines. The lungs of these cases show a relatively higher cyanide 
content than the other organs. The above points are of value in 
establishing whether the cyanide was inhaled or ingested. 

IV. The Estimation of the Total HCN Present in the Entire Body. 
In order to determine the total quantity of cyanide present in the 
entire body, it would be necessary to analyze representative samples 
of each and ever.y organ, tissue and body fluid. This is usuallj' 
impossible because 3 or 4 of the internal organs, at the best, are only 
submitted for analysis. As a result of our studies we believe tliat 
a fairly accurate estimate of total amount of cyanide present in the 
entire body (exclusive of that present in tlie gastro-intestinal tract) 



192 


GETl’LER, BAINE: THE TOXICOLOGY OF CYANIDE 


can be obtained from the cyanide content of tlie brain and liver. 
In Table 5 we have charted the quantities of cyanide in the entire 
brain, entire liver and total quantity of HCN that was actually 
absorbed by our experimental animals (see Tables 2 and 3). 


TABtE 5. — Rblationship of Total AnsoiiBBD HCN to That Present in Brain 

AND Liver. 



Dog 1. 

Dog 2. 

Dog 3. 

Dog 4. 

Body weight (kg.) 

10.30 

9.10 

11.90 

11.30 

Weight of brain, (gm.) .... 

90.00 

05.00 

110.00 

105.00 

HCN in brain (mg.) .... 

0.98 

0.39 

0.55 

0.45 

Weight of liver (gm.) .... 

315.00 

320.00 

350.00 

340.00 

HCN in liver (mg.) 

1.5S 

0.87 

1.93 

1.26 

Total HCN in brain and liver (mg.) 

2.50 

1.26 

2;4S 

1.71 

Total HCN absorbed (mg.) 

16.00 

10.10 

16.60 

12.00 

Ratio: 

Absorbed HCN 

6.20 

8.00 

6.70 

7.00 


Brain + liver HCN 


The ratio of total absorbed HCN to total quantity of HCN 
present in brain and liver (Table 6) is fairly constant, ranging 
between G.2 and 8, with an average of 6.97. If, therefore, we 
multiply the combined amount of cyanide present in the brain and 
liver by 7, we obtain a fair estimate of the total quantity of absorbed 
cyanide. This quantity is of course exclusive of that remaining in 
the gastrorintestinal tract. If it is desired to know the total amount 
of cyanide in the body, tire quantity found in the gastro-intestinal 
tract must be added to the estimated absorbed amount of cyanide. 
Since death from cyanide is rapid, the small amount passing into 
the bladder can be neglected. 


Table 6. — Complete Analysis of 3 Human Cyanide Cases. 


Brain 

Liver 

Kidneys 

Heart 

Lungs 

Spleen and pancreas . 

IVluscles 

Gaslrn-intest. tract (not 
contents) » . . 

Blood 

'Fat 

Bone 

Skin, hair, nails, etc. 
Total weights .... 
Actual weight oi body . 
Remaining tissue by dif- 
ference 

Total absorbed HCN 
Cyanide (HCN) in gastro- 
intest. tract . . . 

Ratio: 

Absorbed HCN 


Case 16. Case 17. Case 18. 


Wt. of 

Mg. HCN 

Wt. of 

organ 

in entire 

organ 

in gm. 

organ. 

in gm. 

1,320 

19.8 

1,450 

1,530 

13.8 

1,800 

260 

2.4 

350 

300 

3.9 

380 

780 

13.3 

850 

260 

2.3 

320 

30,000* 

60.0 

35,000* 

1,500 

3.3 

1,550 

5,000* 

105.0 

6,000* 

3,000* 

2.2 

6,000* 

12,500* 


14,000* 

5,000* 

. . 

5,500* 

61,450* 


73,200* 

62,500 


74,500 

1,050* 

2.1* 

1,300* 

. . 

228.1 



1222.5 

■■ 


6.8 

- .. 


Mg. HCN 

Wt. of 

'Mg. HCN 

in entire 

organ 

in entire 

organs. 

in gm. 

organs. 

7.3 

1,280 

3.6 

5.9 

1,450 

4.2 

1.4 

250 

0.5 

1.8 

280 

0.4 

3.4 

650 

2.6 

l.l 

190 

0.3 

28.0 

23,000* 

12.5 

1.6 

1,150 

l.l 

48.0 

4,500* 

31.5 

1.2 

2,000* 

0.6 


11,000* 



4,000*- 



49,750* 



50,700 


1.3* 

950* 

0.6* 

101.0 


57.9 

455.5 


238.8 

7.6 


7.4 


Brain 4* liver HCN 
♦ Weights that were estimated. 
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In order to determine whether the total quantity of absorbed 
cyanide can be estimated from the cj^anide content of brain and 
liver in human cases, we succeeded in obtaining for analysis speci- 
mens of practically all of the body tissues in 3 cases of fatal cyanide 
poisonings (Table 6). 

In the 3 cases of Table 6, the total absorbed HCN was obtained 
from separate analyses of uniform samples of each organ and tissue. 
The ratio of absorbed HCN to that present in the brain and liver 
was 6.8, 7,6 and 7.4, respectively, averaging 7.4. These experi- 
ments confirmed our findings with the experimental animals, that 
if the combined cyanide content of brain and liver is multiplied by 7, 
a fair estimate of the total absorbed amount of cyanide is obtained. 

V. The Minimum Lethal Absorbed. Dose of Cyanide. The lowest 
lethal dose of cyanide for an average adult human being has been 
estimated by various investigators at about 50 to 60 mg. (approxi- 
mately 1 gr.), calculated as HCN. This figure had no experimental 
corroboration because it was obtained mainly from the history of 
the cases. The smallest dose said to have been ingested and known 
to have produced death was taken as the lethal dose. Our experi- 
mental results prove that most of the ingested cyanide is not 
absorbed into the body proper, but is found in the gastro-intestinal 
tract after death. That portion of the poison remaining in the 
gastro-intestinal tract has no bearing on the death. In order to 
arrive at a fair estimate for the minimum lethal absorbed' dose of 
cyanide, we present some of our experimental results in Table 7; 


Table 7.— Data on Minimum Lethal Absorbed Dose. 



Body 

wt., 

kg. 

Cyanide 
given 
,mg. HCN. 

Given 

by. 

Time 
(in min.) 
until death. 

Mg. HCN 
absorbed. 

Mg. HCN 
absorbed 
per kg. 

Per cent 
HCN 
absorbed. 

Dog 1 . . . 

10.3 

16.0 

Inhalation 

15 

16.0 

1.55 

100.0 

Dog 2 . . . 

9.1 

10.1 

Inhalation 

10 

10.1 

1.11 

100.0 

Dog 3 . . . 

11.9 

100.0 

stomach 

8 

16.6 

1.40 

16.6 

Dog 4 . . . 

12.7 

20.0 

Stomach 

155 

14.4 

1.14 

72.0 

Dog 5 . . . 

11.3 

50.0 

Stomach 

21 

12.0 

1.06 

24.0 

Human Case 10 

62.5 

Estim. as 
1450.6 

Stomach 

Found dead 

228.1 

3.60 

15.7 

Human Case 17 

74.5 

Estim. as 
556.5 

Stomach 

Found dead 

101.0 

1.40 

18.1 

Human Case 18 

50.7 

Estim. as 
296.7 

Stomach 

Found dead 

57.9 

1.10 

19.5 

Human Case 19 

51.0 

Estim. as 
29.8 

Stomach 

180 

24.4 

0.54 

81.9 


Data in Table 7 were obtained from experimental results pre- 
sented in Tables 2, 3 and 6. Human Case 19 was found in a ladies’ 
rest room in coma and died 3 hours later. Chemical analysis 
revealed the presence of cyanide in the following amounts (calcu- 
lated as HCN): Brain, 0.8 mg. in 1250 gm.; liver, 3.1 mg. in 
1450 gm.; blood, 11.7 mg. in 4500 cc,; gastro-intestinal contents 
complete, 5.4 mg. From the total amount of cyanide found in the 
brain and liver, it was estimated that the total amount of absorbed 
HCN present in the body at the time of death was 24.4 mg. (0.48 mg. 
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per kilo). The total quantity of cyanide taken was estimated to 
be 29.8 mg. (calculated as HCN), because only 5.4 mg. were found 
left in the entire gastro-intestinal tract. Investigation seemed to 
show that tliis was a suicide; it is therefore difficult to understand 
why so little cyanide was taken. 

The data of Table 7 reveal the following interesting points: 

(а) The average absorbed letlial dose of cyanide, found at time 
of death is 1.4 mg. HCN per kilo of body weight. 

(б) The larger tlie dose that is taken the sooner does the absorbed 
HCN reach this figure of 1.4 mg. per kilo, and tlierefore death ensues 
in a few minutes. If tlie dose taken is relatively small, it takes a 
much longer time until the fatal dose of 1.4 mg. per kilo is absorbed, 
and the time until death is therefore prolonged. With very^ small 
doses (Dog 5) 2 hours and 35 minutes elapsed before death. In 
human Case 19, who evidently took a very small dose, death set in 
only after about 3 hours. 

(c) The minimum lethal absorbed dose of cyanide (human 
Case 19) is 0.5 mg. HCN per kilo of body weight. i 

VI. Symptoms of Cyanide Poisoning. In acute cyanide poisoning 
tlie victims collapse suddenly, with or witliout convulsions, and 
death results in 2 to 5 minutes. With relatively smaller doses 
(50 to 100 mg. of KCN) even 10 minutes may elapse before symp- 
toms of staggering, palpitation, dyspnea, feeling of oppression in 
chest, and dilated pupils are observed. Death results after 20 min- 
utes to 1 hour. In 1 of our cases, in which it was estimated that 
as little as 30 mg. HCN had been taken, 3 hours elapsed before death. 

VH. Methylene Blue as a Cyanide Antidote. The following experi- 
ments were performed to test the value of methylene blue as an 
antidote for cyanide poisoning. Three dogs were injected intra- 
venously with 20 cc. of 1 % methylene blue, and then given known 
amounts of cyanide by stomach tube (Table 8). Data on 2 control 
dogs that were given cyanide but no methylene blue are also given. 


Table 8. — Methylene Blue as a Cyanide Antidote. 


- 

Dog 3 
(control). 

Dog 6. 

Dog 4 
(control). 

Dog 7. 

Dog 8. 

Body weight 

11.90 

13.90 

11.30 

12.10 

9.70 

Meth. blue (1% sol.) (cc.) 

None 

20.00 

None 

20.00 

20.00 

Mg. HCN given .... 

100,00 

100.00 

50.00 

50.00 

50.00 

Mg. HCN left in gastro-intest. 

tract 

83.40 

29.90 

38.00 

2.40 

6.80 

Mg. HCN absorbed (by differ- 

ence) 

16.60 

70.10 

12.00 

47.60 

43.20 

Time (in min.) until death 

8 

65 

21 

180 

135 

Mg. HCN in 100 gm,: 

Brain ........ 

0.50 

0.52 

0.43 

0.08 

0.37 

' Lungs 

0.66 

1.32 

0.47 

0.13 

0.52 

Blood 

1.00 

1.89 

0.71 

0.19 

0.91 


0.55 

1.10 

0.37 

0.10 

.0.46 

Kidney 

0.46 

1.21 

0.38 

0.18 

0.43 

Heart 

0.32 

I.IS 

0.24 

0.11 

0.37 

Muscles 

0.19 

0.21 

0.12 

0.06 

0.12 
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Data in Table 8 reveal two very interesting points: (a) In the 
presence of methylene blue the lethal quantity of absorbed cyanide 
is much higher; (b) methylene blue is of definite value in at least 
prolonging life for an hour or more in cases of cyanide poisoning. 
Should this treatment be- supplemented by a stomach lavage, artifi- 
cial respiration, and injection of stimulants, followed by a second 
injection of methylene blue if the subject shows a return to unfavor- 
able symptoms, there is a chance of recovery, provided the treatment 
is instituted as soon as the cyanide has been taken. 

Vm. Treatment of Cyanide Poisoning. Treatment is rarely pos- 
sible, because death occurs so rapidly. Quick action is therefore 
essential. "Wlien the poison was taken by mouth, attempt a thor- 
ough removal of the poison from the stomach by means of stomach 
pump, and then by oxidation with 3% hydrogen peroxide or 0.2% 
potassium permanganate solution. At the same time, a second 
operator should give methylene blue intravenously (1 cc, of 0.1% 
Merck’s medicinal methylene blue in Ringer solution per kilo of 
body weight). Keep the respiration and circulation going by arti- 
ficial respiration and injections of lobeline, with cardiazole. 

K. Effect of Putrefaction on the Cyanide Content of Tissue. The 
cyanide content of the organs from cyanide poisoning cases autop- 
sied on the day of death was accurately determined. Portions of 
these same organs were then placed in receptacles, and were allowed 
to stand at room temperature for periods ranging between 7 to 28 
days. During this time putrefaction developed to a high degree. 
The putrefied organs were then again analyzed for their cyanide 
content. We found that putrefactive substances interfere in the 
colorimetric picrate method and in the silver nitrate titration. 
The colorimetric thiocyanate method alone gives reliable results 
when applied to putrefied material (Table 9). 

Table 9.— Effect of Putbefaction op Phe-existing Cyanide in Tissue. 



Time of 

Mg. HCN 



Tissue 

putrefaction. 

present 

Mg. HCN 

% HCN 

used. 

days. 

originally. 

found. 

destroyed. 

Brain 

7 

0.20 

0.18 

5.0 

Liver 

14 

3.12 

3.01 

3.5 

Liver 

21 

1.58 

1.48 

G.6 

Liver 

28 

0.47 

0.42 

10. G 


Data in Table 9 indicate that the cyanide content of tissues is 
but little changed during putrefaction. The loss of cyanide after 
28 days of intense putrefaction amounts to onlj' about 10% of the 
amount of cyanide originally present in the tissue. 

X. Is Cyanide Produced During Putrefaction of Normal Tissue? 
The question as to the formation of cyanide diming tissue 
putrefaction may be an important one in medico-legal work. The 
following experiments were conducted in order to determine whether 
cyanide was produced during putrefaction and if so, how much. 
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Eight specimens of brain and liver tissue were weighed out, placed 
in glass flasks, and tightly sealed. The flasks were allowed to stand 
in the laboratory at room temperature. At various intervals (see 
Table 10) the putrefied specimens were distilled, and the distillates 
analyzed for cyanide, using the colorimetric tliiocyanate method. 
The picric acid method and the silver nitrate titration method could 
not be used, due to the interfering action of volatile sulphides and 
other putrefactive products present’ in distillates from the putrefied 
material. The experimental results are given in Table 10. 

Table 10. — Cyanide Pboduction During Tissue Putbbpaction. 


. Length of Mg. HCN found 

Gm. tissue putrefnction, Mg. HCN found. per 100 gtn. 

used. days. tissue. 

500 0 0.00 0.000 

550 1 0.10 0.018 

476 3 0.11 0.023 

470 5 0.14 0.029 

533 7 O.IG • 0.030 

416 14 0.13 0.031 

620 21 0.12 0.023 

588 28 0.09 0.015 

486 2mos. 0,05 0.010 


In order to confirm tlie actual presence of cyanide the following 
test was conducted: 30-cc. portions of several of the distillates were 
placed in 150-cc. Erlenmeyer flasks, and acidified with 6N. HNO 3 . 
A hanging drop of AgNOs solution on a glass slide was placed over 
the mouth of tlie flask so that it came in contact with the rising 
vapors from the acidified distillate. The drop of AgNOa solution 
gradually darkened. After about 30 minutes the slide was carefully 
removed. To the blackened drop of silver nitrate solution was 
added a drop of dilute nitric acid. A cover glass was placed upon it. 
The material under the cover glass was now slightly heated by play- 
ing a very small flame across the under side of the glass slide. A 
clear solution resulted from which crystals appeared on cooling. 
'^^^len examined under the microscope, long slender crystals of 
AgCN were found. These crystals showed characteristic parallel 
extinction when placed in polarized light and rotated. 

The experimental results charted in Table 10 indicate that small 
traces of cyanide are produced during the tissue putrefaction (0.01 
to 0.03 mg. of HCN per 100 gm. of tissue). The cyanide content 
increases during the first 7 days but thereafter it gradually decrepes, 
and after 2 months the cyanide content is only just about within 
the sensitivity of the test. The highest cyanide content produced 
by putrefaction (0.03 mg. in 100 gm. tissue) is approximately only 
one-tenth of the lowest content ever found in organs where death 
was due to cyanide poisoning. Putrefaction therefore should in no 
way interfere in deciding a cyanide poisoning case. 

XI. Efiect of Embalming Upon the Cyanide Content of Organs. 
Another question haHng an important medico-legal aspect is the 
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effect of embalming upon the cyanide content of tissue. To throw 
some light upon this problem the following experiments were per- 
formed: 500-gm. portions of, brain and liver- tissue were placed in 
each of 8 Erlenmeyer flasks. To each of the 8 samples known 
amounts of cyanide and 20 cc. of undiluted embalming fluid were 
added and thoroughly mixed. It was estimated that 20 cc. of the 
fluid was approximately present in the brain after a typical embalm- 
ing. At intervals, indicated in Table 1 1, the embalmed tissues were 
distilled and analyzed. For the analysis by the AgNOs titration 
method, an excess of NH4CI was added to an aliquot portion of the 
distillate and allowed to stand overnight. This results in the con- 
version of the formaldeh 3 '^de to hexametl^vlene tetramine, which 
then does not interfere in the titration. The remainder of the 
distillate was analyzed by the colorimetric thioc.yanate method. 
The results of the analj'^ses are given in Table 1 1 . 

Table 11. — Effect of Embalming on the Cyanide Content of Tissues. 

500 gm. tissues -f- 50 mg. HCN -F 20 cc. embalming fluid. 


Analysis ‘ 

made after, Mg. HCN found. % HCN removed 

days. by embalming. 

(A) 

3 0 00 98.7 

5 0 53 98.9 

7 0 25 99.5 

14 0 05 99.9 

(B) 

3 7.00 98.0 

5 4.50 99.1 

7 2.50 99.5 

14 0.50 99.9 


From the results presented in Table 11 it is evident that c^’-anide 
(HCN) in tissues is rapidly lost when the tissue is embalmed with 
solutions of formaldehj'^de. After only a 3-day period, the HCN 
content is reduced to about one-hundredth of the original amount. 
With such a low cyanide content the Prussian blue test may result 
negatively (not being as sensitive as the thiocyanate test) and 
hence the presence of cj^anide might easilj'^ be overlooked. If quan- 
tities of cj^anide around 500 mg. are present, as are usually found 
in the stomach contents, then detection is possible up to 7 days of 
contact with embalming fluid. Longer contact (14 days) reduces 
the cyanide content to verj'' low values (0.1 mg. HCN in 100 gm.), 
making the detection of cj^anide difficult even in the stomach 
contents. 

Summary. The following phases of cyanide poisoning have been 
studied, and are discussed in detail; 

1. Analjdical methods for the detection and quantitative estima- 
tion of cj’^anide in tissues. 

2. The normal cyanide (HCN) content of human organs. 
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3. The distribution of cyanide in the various organs, after fatal 
cj’^anide poisoning. 

4. ’A method for estimating the total amount of cyanide present 
in the entire body after fatal cyanide poisoning. 

5. The minimum lethal absorbed dose of cyanide. 

6. Symptoms of cyanide poisoning. 

7. Methylene blue as an antidote for cyanide poisoning. 

8. The treatment of cyanide poisoning. 

9. Effect of putrefaction on the cyanide content of human organs. 

10. The production of cyanide during the putrefaction of human 
organs. 

11. The effect of embalming upon the cyanide content of human 
organs. 


HISTOPATHOLOGIC STUDY OF TISSUES OF 65 PATIENTS 
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WASHINGTON, D. C. 

(From the Georgetown University School of Medicine and the Gallinger Municipal 

Hospital.) 

The use of thorium dioxide sol has not been received with favor 
by most clinicians for use in patients as a roentgenographic contrast 
medium because: 1, This substance once injected into the blood 
stream is retained for years in the reticulo-endothelial cells of the 
body; 2, it possesses some radioactivity; and 3, there is a possibility 
that it may be productive of malignant gro^vth of cells when injected 
into the subcutaneous tissues. In 1932, tlie Council on Pharmacy 
and Chemistry of the American Medical Association® reported un- 
favorabb^ on its use in man. In 1937, an editorial appeared in the 
Journal of the American Medical Associaiioid urging great caution 
in its use. Taft® has recently discussed the subject of the radio- 
activity of the substance in the tissues, showing by means of the 
Geiger counter that one clinical dose (75 cc.) gives the gamma ray 
activity equivalent to 1.37 micrograms of radium, a figure in close 
accordance with that stated in the report of the Council on Pharm- 
acy and Chemistry. As little as 2 micrograms ' of radium has 
produced symptoms of radium poisoning. 
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Thus far definite permanent harmful effects due to its use in 
man have not been demonstrated to our satisfaction, but those 
working with animals have repeatedly shown potentialities for harm 
in laboratory experiments. 

We have never maintained that the use of thorium dioxide is 
entirely harmless, but in an experience involving several hundreds 
of patients over a period of 6 years we have not observed any per- 
manent harmful effects and extremely few immediate alarming 
reactions. Because of the slowness with which the effects of radio- 
active substances develop, several years more must elapse before 
it may be said that the use of thorium dioxide sol in the amounts 
used is or is not harmless. Until such time, caution should be 
observed in its use, small doses only being employed, as for arteriog- 
raphy, or larger doses for hepatosplenography being Used only in 
those patients whose span of life is probably limited to a few years. 

It is the purpose of this communication to report a follow-up 
study of 10 patients who received intravenous injections of thorium 
dioxide for hepatosplenography several years ago and to demonstrate 
the fate of the substance in the tissues of 65 patients on whom 
biopsies or necropsies were performed. 

Although thorium dioxide sol has been used as a contrast medium 
for' many purposes, it is used in largest amount for hepatosplenog- 
raphy. The preparation we have used in all our cases has been a 
stabilized colloidal solution of thorium dioxide containing approxi- 
mately 22% of metal by volume.* This substance when injected 
into the blood stream is rapidly removed and engulfed by the 
reticulo-endothelial cells throughout the body. These cells, being 
most numerous in the liver and spleen, allow these organs to be 
demonstrated on Roentgen ray films, because thorium, a metal of 
high atomic weight, is radiopaque. The average dose employed by 
us has been 75 cc., being given usually in divided doses of 25 cc. 
on successive days. This amount of the solution contains a quan- 
tity of thorium dioxide equivalent in alpha ray activity to from 
1.5 to 3 micrograms of radium. The beta ray and gamma ray 
activity is probably insignificant. The uses of hepatosplenography 
have been reviewed by Yater, Otell and Hussey (1936)’ in a report 
of a follow-up study of 200 patients examined over a period of 
5 years, and we shall not discuss the value of hepatosplenography in 
this paper. These authors also described the roentgenographic 
changes occurring in the liver and spleen in the first few years 
following the administration of thorium dioxide. 

I; Follow-up Study of Ten Patients. Case 1.— Miss M. B. C., now aged 
65 years, was found to have chronic Ijonphatic leukemia in July, 1930. 
The first hepatosplenogram was made on July 16, 1931, following the 
injection of 60 cc. of Thorotrast. Roentgen ray therapy caused the blood 

* The preparation employed was Thorotrast, manufactured by the Heyden 
Chemical Corporation of Now York. 




Fig. 1. — (Case 2.) Hepatosplenogram made moie than 5 yeais after injeetion 
of 60 CO. of Thprotiast in a case of cirrhosis of the liver, showing the rather small 
right lobe and the enlarged left lobe of the liver which is mottled because of mobiliza- 
tion of Thoiotrast. The spleen is not enlarged but is mottled. A large group of 
lymph nodes containing Thoiotrast is demonstrable anterior and to the right of 
the spine. 



Fig. 2. — (Case 6.) Hepatosplenogram made on March 22, 1932, after injection 
of 75 cc. of Thorotrast, showing enlarged, lobulated and mottled liver (hepar lobatum) 
with splenomegaly. 





Fig. 3.— (Case G) Hcpntosplonogram made on May 19, 1037, sho^\mg gross 
and iiiegulai mottling of the liver due to the mobiliz.ation of Thorotrast. Many 
lymph nodes containing the mobilized Thorotiast are Msible. Spleen sti en arg 


and still quite dense. 
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operation. The patient has remained well and developed normally. A 
hepatosplenogram made on May 3, 1937, 4-|- years after the first, shows 
very dim shadows of the liver and spleen with diffuse ^anular mottling 
of the latter and visible. lymph nodes near the porta hepatis. Some Thoro- 
trast had been accidentally injected into the subcutaneous tissues of both 
arms and small firm nodules had resulted. These did not cause trouble 
and were painful only when the arm was squeezed. One was removed for 
microscopic study (see below). 

Case 6.— Mrs. D. M., aged 41, was found to have syphilis 17 years ago, 
and treatment has been given intermittently therefore. Dyspepsia devel- 
oped, and in January, 1931, the liver and spleen were found to be enlarged. 
In October, 1932, the liver was considerably enlarged, firm and irregular; 
the spleen was also moderately enlarged. A bromsulphthalein test showed 
45 % retention at the end of 5 minutes and none after 30 minutes. Hepato- 
splenograms made on March 22, 1932, after the injection of 75 cc. of 
Thorotrast, showed the typical picture of hepar lobatum with splenomegaly 
(Fig. 2). In October, 1935, she delivered a norrhal baby._ She has been 
working since then, but she has frequent nosebleeds and tires easily. On 
May 19^, 1937, the physical examination was essentially the same ps in 1932. 
The liver function test showed 50% retention after 5 minutes and 5% after 
30 minutes. Wassermann and Kahn tests of the blood were strongly 
positive. The hepatosplenogram made more than 5 years after the first 
shows extensive, irregular coarse mottling of the liver due to mobilization 
of the contrast medium, many visible lymph nodes in the upper abdomen, 
and still considerable density of the enlarged spleen (Fig. 3). _ 

Case 7.— Mrs. G. B., aged 65, had a severe attack of jaundice in April, 
1932. Cholecystostomy was performed, followed by’recovery. A hepato- 
splenogram, made May 7, 1932, after injection of 75 _cc. of Thorotrast, 
showed normal hepatic and splenic shadows. The patient has been well 
since then except for minor ailments, although the bromsulphthalein test 
has always shown some impairment of hepatic function. The last hepato- 
spleno^am, made April 30, 1937, practically 5 years after the first, shows 
some diminution in density of the liver and spleen with mottling and visible 
lymph nodes in the upper abdomen. 

Case 8. — J. C., a negress, aged 32, was found to have chronic myeloid 
leukemia in August, 1933. Her highest leukocyte count was 385,000 per 
c.mm. of blood. A hepatosplenogram made September 9, 1933, after 
injection of 75 cc. of Thorotrast, showed enlargement of the spleen which 
was considerably less dense than normal. The liver although of normal 
size was, also less dense than normal. The patient has received Roentgen 
ray treatment at intervals and has been fairly well until lately, when 
severe pains in the back and thighs have developed. The spleen has been 
practically impalpable. A hepatosplenogram made, June 3, 1937, nearly 
4 years after the first, shows the spleen to be only slightly enlarged; there 
is mottling of both liver and spleen, and upper abdominal lymph nodes 
are visible. 

Case 9. — E. C., a white boy, aged 8, was found to have xanthomatosis 
in 1931. A hepatosplenogram made on March 24, 1932, after injection of 
25 cc. of Thorotrast, shoAved normal shadows for liver and spleen. Under 
Roentgen ray therapy he has improved greatly. A hepatosplenogram made 
on December 19, 1936, nearly 5 years after the first, showed considerable 
diminution in density of the liver and spleen AAuth raottfing and \nsible upper 
abdominal lymph nodes. The liver function test is normal. 

Case 10.— R. W., a white girl, aged 14, had purpura hsemorrhagica in 
March, 1932. A hepatosplenogram made on March 20, 1932, after injec- 
tion of 25 cc. of Thorotrast, showed apparently normal liver and spleen. 
The patient has been quite normal since then. A hepatosplenogram made 



202 YATER, -WHITMORE: 

on July 8, 1936, more than 4 years after the first, sliows considerable diminu- 
tion in density -with mottling of the liver and spleen and a visible lymph 
node near the porta hepatis. 

Summary of Folio-w-up Study of Patients. 1. Ten patients have 
been reported from among a large number of patients still alive 
years after the injection of Thorotrast for the making of hepato- 
splenograms. These 10 patients have lived from nearly 4 to nearly 
' 6 years after the injection of the contrast medium. Some of the 
patients have very serious diseases, such as leukemia and cirrhosis 
of the liver, but all are doing as well or better than patients with 
similar diseases. In 2 patients subcutaneous nodules resulted from 
the accidental injection of Thorotrast into the tissues of tlie arm, 
but there is no evidence of neoplastic reaction adjacent to the nodules. 

2. The liver and spleen still cast excellent shadows in all, but 
there is evidence in all of mobilization of the Thorotrast from these 
organs in varying degrees, with evidence also of deposition of the 
contrast medium in adjacent lymph nodes. 

IL Histopathologic Study. When any foreign substance remains 
in the tissues for a long time, we must consider possible injury to 
the tissues. Certain inert substances, as carbon, have little or no 
injurious action on the tissues; otliers, as silicates, have a decidedly 
injurious action on the tissues. Of outstanding interest at present 
is the action of certain specific carcinogenic substances obtained 
from coal tar, such as dibenzantliracene. The specificity of these 
various injurious agents is of great importance. 

It is well known that radioactive substances have an injurious 
action on the tissues. The radioactive ores of the Schneeberg and 
Joachimsthal mines are known to produce bronchogenic carcinoma; 
necrosis and sarcoma of the bones in watclr-dial painters is another 
familiar example. 

Undoubtedly there is a potential danger in the injection of tliorium 
dioxide into the tissues. Taft® has measured the radioactivity of 
thorium dioxide sol, in terms of gamma rays; a number of workers 
have considered the formation and retention of degradation products 
of thorium which emit alpha rays tliat are very toxic to tissues. 
And there are numerous reports of animal experimental work, in 
which damage was done to the tissues by injected Thorotrast.^ 

With this evidence of the potential danger of the diagnostic 
injection of thorium dioxide before us, it is important to study the 
actual danger by examination of the tissues of patients who have 
received such injections. Two factors have to be considered: 
length of time after the injection and the condition for diagnosis 
of which the injection was made. Time is the more important factor 
since neoplastic reaction and the effects of radioactivity are not 
expected to occur until long— years— after the material is injected. 

We are making such studies, and this report is based on some of 
the cases in this study. The illustrative cases have been chosen on 




Fig. 5. — (Case 11.) Section of spleen, showing masses of granules distiibuted 
through the pulp, none in the Malpighian coipusoles, and no special accumulation 
about the trabeculae. 



Fig. G. (Case 12.) Section of liver, showing masses of granules in the sinusoids, 
with no accumulation about the central veins or in the portal areas. 































Fig. 9. — (Case 13.) Section of spleen, showing abundant masses of granules through- 
out the pulp, very little in the corpuscles and no accumulation about the traboculie. 



Fig. 10. — (Case 14.) Section of liver, showing masses of granules in the sinusoids, 
with some evidence of accumulation about the central veins, at least toward the 
central zone, and little in the portal areas. 





















Fig. 13. — (Case 15.) Section of spleen, showing abundant masses of granules in 
clumps and blotches through the pulp, less in the corpuscles, and no special concen- 
tration about the trabeculaj. 



Fig. 14. — (Case 1C.) Section of liver, showing clumps of granules in the sinusoids, 
diffusely throughout the lobules. 
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Fig. 17. — (Case 17.) Section of spleen, showing abundant masses of granules in 
clumps and strands in the pulp, some about the central vessels in the corpuscles and 
no accumulation about the trabecula3. 



Fig. is. — (C ase IS.) Section of liver, showing large masses of granules, especially 
about the central veins and about the portal areas. 




















Fig. 20. — (Case 5.) Section of the nodule, showing stiands of dense hyaline con- 
nective tissue, sepal ated by abundant masses, clumps, and strands of grayish-brown 
gianules. Nowhere is theie any evidence of recent cellular reaction through tho 
fibious tissue, about the masses of gianules, or about the blood-vessels. 
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the basis of time since the injection and the condition for diagnosis 
of which the injection was made. Since time after the injection is 
the more important factor, the cases have been arranged according 
to the time following the injection. 

A. Liver and Spleen. Of 64 cases coming to necropsy and studied 
histologically, the following 8 cases have been chosen as illustrative 
of the behavior of thorium dioxide and the reaction of the tissues 
after various lengths of time following the injection and in various 
conditions. 

Case 11.— J. B., a 55-year-old colored man, was given Thorotrast 5 days 
before necropsy. Necropsy diagnosis: carcinoma of the stomach, with 
metastases to the liver, pancreas, regional lymph nodes, urinary bladder 
and left adrenal. Microscopically, the liver section shows masses of gran- 
ules in the sinusoids, with no concentration about the central veins or in 
the portal areas. The spleen section shows masses of granules distributed 
through the pulp; there is none in the Malpighian corpuscles, and no special 
accumulation about the trabeculse (Figs. 4 and 5). 

Case 12. — C. P., a 50-year-old colored man, was given Thorotrast 9 days 
' before necropsy. Necropsy diagnosis: primary carcinoma of the_ duo- 
denum. Microscopically, the liver section shows masses of granules in the 
sinusoids, with no accumulation about the central veins or in the portal 
areas. The spleen section shows granules scattered diffusely throughout 
the pulp, with few masses and no clumps of granules; there is less of the 
granular material in the corpuscles, and no accumulation of the granules 
about the trabeculte (Figs. 6 and 7). 

Case 13.— J. H., a 56-year-old white woman, was given Thorotrast 
1 month before necropsy. Necropsy diagnosis: _ cirrhosis of the liver. 
Microscopically, the liver section shows areas of liver cells surrounded by 
bands of fibrous tissue; the liver structure is gone. There are masses of 
granules in the sinusoids between the liver cells. The spleen section shows 
abundant masses of granules throughout the pulp; very little in the cor- 
puscles and no accumulation about the trabeculae (Figs. 8 and 9). 

Case 14. — L. H., a 45-year-old colored woman, had a panhysterectomy 
on the clinical diagnosis of carcinoma of the uterus, but no cancer found 
in the organs removed. Necropsy was performed 5 months after injection 
of Thorotrast. Necropsy diagnosis: healed gastric ulcer; healed adhesive 
peritonitis; bronchopneumonia. Microscopically, the liver section shows 
masses of granules in the sinusoids with some evidence of accumulation 
about the central veins, at least, toward the central zone; there was little 
in the portal areas. The spleen section shows masses and clumps of granules 
throughout the pulp and along the margins of the trabeculse, but little in 
the corpuscles, except about the central vessels (Figs. 10 and 11). 

Case 15. — C. J., a 23-year-old colored woman, had an amputation of the 
thigh for sarcoma of the knee. Necropsy was performed G months after 
injection of Thorotrast. Necropsy diagnosis: metastatic sarcoma in the 
lungs, liver and myocardium. Microscopically, the liver section shows 
abundant masses of granules in strands in the connective tissue about the 
tumor and_ more diffusely in the sinusoids of the rest of the liver. The 
spleen section shows abundant masses of granules, in clumps and blotches, 
throughout the pulp, with less in the corpuscles; there is no special concen- 
tration about the trabeculs (Figs. 12 and 13). 

Case 16. — L. C., a 50-year-old colored woman, was given Thorotrast 
one year before necropsy. Necropsy diagnosis: carcinoma of the stomach; 
obstruction of the bile ducts; multiple abscesses in the liver. Microscopi- 
cally, the liver section shows clumps of granules in the sinusoids, diffusely 
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throughout the lobules. The spleen section shows masses of granules 
grouped irregularly through the pulp, in the corpuscles, and along the 
margins of the trabeculfc (Figs. 14 and 15). 

Case 17. — A. F., a 47-year-old white man, was pven Thorotrast 15 
months before necropsy. Necropsy diagnosis: multiple lymphoma, gen- 
eralized; bronchopneumonia; lung abscesses, right. Microscopically, the 
liver section shows masses of granules accumulated around the central 
veins and in and about the portal areas; there is relatively little in the sinu- 
soids throughout the liver. The spleen section shows abundant masses of 
granules in clumps and strands in the pulp, some about the central vessels 
in the corpuscles, and no accumulation about the trabeculas (Figs. 16 and 17). 

Case 18.— L. A., a 44-yenr-old white man, was given Thorotrast 3 years 
before necropsy. Necropsy diagnosis: malignant melanoma, with meta- 
stases to the brain; no metastases in the liver. The patient died soon after 
entering the hospital, and the coroner made the necropsy. Microscopically, 
the liver section shows large masses of gi’anules, especially about the central 
veins and about the portal areas. The spleen was not saved (Fig. 18). 

In all cases, the picture is very much the same, with tlie granules 
scattered diffusely in the liver in the earlier montlis after injection, 
and some tendency to accumulate about tlie central veins and in 
the portal areas in the later months after injection. There is little 
indication of any shifting in the spleen from the early to the later 
months. 

In none of the cases is tliere any evidence of injury to the cells 
in the immediate neighborhood of the granules of thorium dioxide, 
or anj^where in the liver or spleen, tliat can be ascribed to the thor- 
ium dioxide. Neither is there any cellular reaction in the neighbor- 
hood of the granules, or anj'where in the liver and spleen, that can 
be ascribed to the thorium dioxide. 

B. Subcutaneous Nodule. In view of the reports of injurious 
effects from the injection of Thorotrast into tlie tissues of lower 
animals, it is important to know the reaction when the substance is 
injected into the tissues of the human. We have had the opportun- 
ity to study a subcutaneous nodule, resulting from leakage of some 
of the Thorotrast about the site of injection into the vein. 

Case 5.— L. B., a 13-year-old white girl, was injected with 8 cc. of Thoro- 
trast on December 1, 1932, to rule out rupture of the spleen, the result of 
an accident. The spleen was found to be normal; the patient recovered 
without operation. There was some leakage around the site of the inj ection ; 
a firm nodule developed at that area; and we have been able to study this 
nodule 4 years and 5 months after the injection. Microscopically, the 
section of the nodule shows strands of dense hyaline connective tissue, 
separated by abundant masses, clumps and strands of grayish-brown 
granules. Nowhere is there any evidence of recent cellular reaction through 
the fibrous tissue, about the masses of granules, or about the blood-vessels 
(Figs. 19 and 20). . ..... 

In this case, the patient was SJ years of age at the time of injection. 
While there is an abundance of thorium dioxide remaining in the nodule, 
there is no evidence of any cellular reaction, other than the prmary reaction 
walling off the material. The microscopic picture reminds one ot the 
nodules seen in the nodular form of silicosis, except that in this case the 
granules of thorium dioxide are seen in abundance. 
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Summary of Histopathologic Study. 1. Necropsies have been per- 
formed on 64 patients at intervals of a few days to 3 years after the 
injection of an average dosage of 75 cc. of Thorotrast for the purpose 
of making hepatosplenograms. In no case was there any evidence 
of injury to the tissues nor cellular reaction that could be ascribed 
to the presence of the thorium dioxide. 

2, A subcutaneous nodule was excised from the arm 4 years and 
5 months after the injection of Thorotrast accidentally into the 
subcutaneous tissues. The thorium dioxide was walled off by dense 
hyaline connective tissue, the nodule resembling those found in the 
lungs in nodular silicosis. Nowhere was there any evidence of 
injury to the tissues nor cellular reaction other than the primary 
reaction resulting in the walling-off of the thorium dioxide. 

REFERENCES. 

(1.) Editorial, J. Am. Med. Aesn., 108, 1656, 1937. (2.) Paris Letter, Ibid., ' 

p. 405. (3.) Report of Council on Pharmacy and Chemistry, Ibid., 99, 2183, 1932. 

(4.) Roussy, G., Oberling, C., and Guerin, M.: Bull, de I’Acad. de med.,. Paris, 112, 
809, 1934. (5.) Selbie, F. R.: Lancet, 2, 847, 1936. (6.) Taft, R. B.: J. Am. Med. 

Assn., 108, 1779, 1937. (7.) Yater, W. M., Otell, L. S., and Hussey, H. H,: 

Radiology, 27, 391, 1936. 


AN EVALUATION OF THE CONGO-EED TEST FOB AMYLOIDOSIS. 

A Correlation of the Autopsy Findings and Dye 
Absorption in 125 Cases. 

By Samuel Lipstein, M.D., 

RESIDENT PHYSICIAN, SEA VIEW HOSPITAL, STATEN ISLAND, N. Y. 

(From the Department of Pathology, Sea View Hospital.) 

Bennhold^ in 1923 reported that an aqueous solution of Congo- 
red, injected intravenously, disappeared from the blood stream 
more rapidly in the presence of amyloidosis than in its absence. 
Upon this basis Congo-red has been used with increasing frequency 
as a laboratory aid to confirm a clinical diagnosis of amyloidosis. 

In 1915, Keith, Rowntree and Geraghty,® working with Congo- 
red in the determination of blood volume, found that upon injec- 
tion into the blood stream, it became homogeneously distributed in 
the plasma in 4 minutes, began to disappear in 10 minutes, and in 
the normal, all tlie dye had left the blood at the end of 24 hours. 
Bennhold, by studying the behavior of the dye in normal and various 
pathological conditions, concluded that 11 to 30% of the dye would 
usually disappear at the end of 1 hour and that the disappearance 
of 60% or more indicated the presence of amyloid disease. The 
rapid disappearance of the dye, according to Bennhold, was due to 
the absorption of the dye by amyloid substance. The dye was 
filtered out more rapidly from the blood because of the damaged 
capillary endothelium which he postulated was present in such cases. 
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Furthermore, he stated that any failure of the typical disappearance 
of the dye was evidence only against widespread amyloidosis, and 
especially against amyloidosis of the liver. Deposits in the kidney 
alone did not have sulBcient volume to give the typical reaction. 
Confirmation of these clinical and laboratory findings was attempted 
in 9 cases which came to autopsy. In 6 cases in which the dye had 
speedily disappeared from the blood, amyloid degeneration was 
demonstrated. 

Schoenberger and Rosenblatt,® in 1925, corroborated BennholdV 
results in a small number of cases, concluding that 41% or more 
of the dye will disappear in the presence of amyloidosis at the end 
of ] hour against 11 to 29% in normal subjects. No mention was 
made of autopsy confirmation. Reports by Bookman and Rosen- 
thal,' Wallace,” and Shapiro® also confirmed Bennhold’s observa- 
tions. 

At the present time a figure of 50% or better is commonly accepted 
in the literature as proof of the presence of amyloidosis,. Rosen- 
blatt, ® in an extensive review of the literature concerning the clinical 
aspects of amyloidosis in 1934, states; “A positive diagnosis of 
amyloidosis should not be made unless over 50% of the dye has 
been retained bj" the tissues in 1 hour. Because of tliis ability to 
make a definite premortem diagnosis there has been established a 
greater appreciation of amyloid disease as a clinical syndrome.” 
Boyd® states that the tlinical diagnosis of amyloid disease can be 
confirmed by the Congo-red test if 60% or more of the dye has 
disappeared at the end of 1 hour from the blood. 

In an institution such as this hospital, in which the great majority 
of patients have advanced pulmonary disease with its attendant 
complications, amyloidosis is encountered with relative frequency, 
and the Congo-red test has been used extensively to confirm or 
exclude the clinical diagnosis of the disease. In the past, however, 
in certain instances in which a clinical diagnosis had been made of 
amyloidosis and confirmed by Congo-red absorptions of 60 to 75%, 
autopsy findings failed to corroborate the clinical diagnosis. In 
this present series 2 such cases Avere also observed. Therefore it 
was determined to run a large series of cases in which the Congo- 
red test was to be given not only to those cases in which amyloidosis 
was clinically suspected, but to any critically ill patient in which 
the test was possible. Through this procedure it would then be 
possible to correlate more definitely the percentage of Congo-red 
absorption Avith the presence or absence of amyloid changes in the 
A’^arious organs AA'hen such cases came to autopsy. Also by analyzing 
such factors as the pathologic findings, Congo-red percentage of 
absorption and the distribution of amyloidosis, it might be possible 
to determine the presence of any constant factors which would be 
of aid in explaining the results obtained. 
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The technique of the test as introduced by Bennhold has been 
only slightly modified up to the present time. He introduced 10 cc. 
of a 1 % aqueous solution intravenously and then collected 10 cc. of 
blood at the end of 4 minutes and 1 hour. The colored serum of the 
4-minute specimen was used as the standard against which -the 
serum of the 1-hour specimen was compared using any standard 
colorimeter. No hemoglobin-precipitating agent was used, as 
reliance was placed upon the use of paraffin tubes and careful 
centrifuging to obtain sera free from hemoglobin coloring matter. 
Since the presence of even a very small amount of hemoglobin in 
the serum will interfere seriously with the test, the Bennhold tech- 
nique has been modified at this laboratory. Friedman and Auer- 
bach'* used alcohol as a protein-precipitating agent, obtaining a 
clear colored solution of Congo-red in alcohol. However, the quan- 
tity of alcohol necessary made too great dilutions of the dye, and 
Taran^^ in a series of experiments found that acetone can be used 
just as effectively in much smaller amounts. With the use of acetone 
one gets clear solutions of the dye with varying intensities of color, 
depending upon the amount of dye present. In a small percentage 
of cases, however, the test is not satisfactory as practically all of 
the dye apparently leaves the blood stream in a few minutes with 
the result that the 4-minute standard specimen as well as the hour 
specimen contain very little or no dye. Three such cases have come 
to autopsy. Errors in the technical or laboratory technique were 
ruled out as the tests were repeated under carefully controlled con- 
ditions. In each instance, upon repetition of the test, similar results 
were obtained. In 2 of these cases the liver and spleen were greatly 
enlarged and contained large deposits of amyloid substance. In 
these cases the possibility exists that enough amyloid was present 
to absorb most of the dye in the 4-minute interval. The third case 
had no amyloidosis. Bennhold and Takeda*® have demonstrated 
by means of biliary drainage, biliary fistulse and ligation of the main 
biliary ducts that almost all of the Congo-red dye is excreted by 
the liver into the bile and that the reticulo-endothelium system 
plays little or no part in its disappearance. In such cases, therefore, 
where the dye disappears with extreme rapidity in the absence of 
amyloid changes, it may be due to an increased excretory action 
by the liver. 

This study consists of an analysis of 125 autopsies' which were 
performed on cases in which a Congo-red test had been done. 
Amyloidosis was diagnosed in the usual manner, that is the use of 
iodine grossly and Congo-red or methyl violet staining for micro- 
scopic sections. In all of these cases tuberculosis with its attendant 
complications was the predominant picture and the patients ranged 
in age from 2 to 72 years. 
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At autopsy, amyloidosis was present in 34 of these cases and absent 
in 91. The correlation of the percentage of Congo-red absorption 
in these cases is demonstrated in Figure 1. 



Fig. 1. — Analysis of the percentage of Congo-red absorption in the presence and 
absence of amyloidosis at autopsy. 


In the presence of amyloid changes there is almost complete 
absorption of the dye within 1 hour in tlie great majority of cases. 
In 29 of the 34 amyloidosis cases the percentage of absorption was 
90% or higher, with complete absorption of the dye in 24 of these 
cases. There were 5 cases recorded in the amyloid group with 
absorptions of the dye below 90%. These were as follows: 82%, 
60%, and 3 cases with 35% absorptions. Postmortem examination 
in 4 of these cases revealed minimal or moderate amyloid changes 
and the spleen was the only parenchymatous organ involved grossly. 
The liver in all of these cases was free of amyloid deposits. A pos- 
sible explanation for the low absorption values in these instances is 
that there were not sufficient amyloid deposits to absorb the dye. 
The other case had a 35% absorption despite extensive amyloid 
deposits in the spleen, kidneys and liver. The test, however, was 
performed 6 months before the patient expired and in this case there 
is the distinct possibility that the test had been performed before 
sufficient amyloid disease was present to give a high percentage 
of absorption. 

In the 91 cases in which no amyloidosis was present the percentage 
of Congo-red absorption in 87 of the cases varied from 10 to 75% 
with the greatest incidence in the 41 to 50% group and the greatest 
proportion of cases (61) ranging in percentage values of 50% or 
below. In the remaining 4 cases there were percentage values of 
100, 95, 90 and 80%, despite no evidence of amyloid at autopsy. 
Unfortunately none of these cases had more than one test performed. 
One must always consider the possibility of error in the technique 
of the test, as for example, the use of the same syringe which con- 
tained the dye to withdraw the 4-minute specimen. The small 
amount of dye remaining in the syringe is sufficient to add mucli 
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color to the serum and accordingly give false readings which in 
such cases are too high. Also in some cases all of the dye is not 
injected into the blood stream and this may give false readings. 

Although amyloid degeneration has been reported in almost 
every organ in the body, it is by far most commonly present in the 
spleen, liver, kidneys and adrenals in the order named, and it is 
the involvement of these organs which gives the syndrome of gener- 
alized amyloidosis. In the 34 cases of this series, amyloid was dis- 
tributed as follows (Table 1). 

Table 1. — Distribution op Amyloid Substance. 


Number of 

Organa involved. ' cases. 

Spleen • • , 32 

liidney 28 

Liver 25 

Adrenal 23 

Lympli nodes 9 

Blood-vessels 3 

Pancreas 2 

Intestinal tract 2 


In 28 of the 34 cases, the kidneys, spleen, liver and adrenals were 
simultaneously involved. The remaining cases demonstrated sin- 
gular involvement of the spleen and kidneys, and involvement of the 
liver and spleen or kidneys and spleen. Along with involvement of 
these four organs, microscopic examination also revealed small areas 
occasionally in the pancreas, lymph nodes, intestinal tract and the 
walls of the smaller blood-vessels. Although Bennhold’s statement 
is generally true that one cannot expect the typical rapid disappear- 
ance of the dye unless there are widespread amyloid changes with 
involvement especially of the liver, exceptions are to be found. In 
1 case, in which gross and microscopic examination revealed deposits 
only in the kidney (with the exception of a few areas in the arterioles 
of the spleen) there was complete absorption of tlie dye. In the 
other instance there were deposits in the spleen and kidneys, but no 
deposits in the liver and again there was a 100% absorption. It 
therefore appears likely that any of the larger parenchymatous 
organs can have sufBcient amyloid deposits to give complete or 
almost complete absorption of the dye, although it is very uncom- 
mon to find unique involvement of these organs. This was also con- 
firmed by Rosenblatt^ who found in one of his cases a 95 % absorp- 
tion with only the kidneys and adrenals involved. 

To facilitate the correlation of the lesions in those cases where 
amyloidosis was present with those in which no amyloidosis was 
demonstrable, an arbitrary division into seven groups was made 
(Table 2). 

From Table 2 it can be readily determined that the type and dis- 
tribution of the lesions are very similar in both the amyloid and non- 
amyloid cases. Caseous pneumonic tuberculosis (uncomplicated 
by bone or other suppurative foci) was the most frequent finding, 
but the other groups are represented in both the amyloid and non- 
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Table 2. — Cobbelation of the PATHOLoaicAL Changes 'with the Pbesencb or 
Absence of Amyloidosis. 

Number of Number of 

Lesions. amyloid cases, non-amyloid cases. 

1. Caseous pneumonic tuberculosis (uncomplicated 

bone or suppurative foci) 19 64 

2. Caseous pneumonic tuberculosis with^ empyema . 8 11 

3. Caseous pneumonic tuberculosis with osteomyelitis 3 6 

4. Caseous pneumonic tuberculosis with empyema 

and osteomyelitis 1 4 

5. Hematogenous pulmonary tuberculosis and osteo- 

myelitis 2 3 

6. Hematogenous pulmonary tuberculosis and geni- 

to-urinary tuberculosis 0 3 

7. Osteomyelitis, with no pulmonary lesions . . 1 0 

amyloid groups, witli the exception of a case of tuberculous osteo- 
myelitis of the orbit in a child with a calcified primary focus, and 
3 cases of hematogenous pulmonary tuberculosis associated with 
tuberculosis of the genito-urinary tract. 

As for the duration of these pathologic processes, it is difiicult to 
get accurate estimates. In both groups the terminal hospitaliza- 
tion ranged from 1 month to 12 years witli the average period 
between 1 and 2 years. One must not lose sight of the fact that all 
of these patients, with very few exceptions, entered tlie institution 
with a far-advanced spread of the disease and died as a result of the 
pulmonary tuberculosis or its attendant complications. Since it is 
commonly agreed that sufficient amyloid changes will usually 
develop from 1 to 2 years after the onset of a suppurative or destruc- 
tive lesion (Walker, Whitbeck*^) to give clinical evidence of its 
existence, there is no question that in this series this factor, i. e., the 
duration of the disease, offers no aid in explaining the presence of 
amyloid in the one group and the absence of amyloidosis in the 
other. Similar pathologic findings were represented and the dm'a- 
tion-and severity of these processes were also closely approximated 
in both groups. 

A comparison of the age incidence in both groups also revealed 
a parallel similarity. The non-amyloidosis group ranged from 2 to 72 
years and in the amyloidosis group the youngest was 3 and the 
oldest 52. 

Finally, this study confirms the obsen'^ation that although amyloid 
changes are infrequent findings at the autopsy table even in large 
general hospitals, the incidence rises sharply in tuberculosis insti- 
tutions. Rosenblatt,^ in a series of 1727 autopsies, found the inci- 
dence to be 7.2%. But in those cases suffering from tuberculosis, 
the incidence rose to 24.4% and the incidence in the non-tuberculous 
fell to 1.2%. From that study and other observations he concluded 
that tuberculosis is by far the greatest single etiologic factor in the 
production of amyloidosis and this has been confirmed by other 
investigators. In this series amyloidosis was present in 27.2% of 
the cases. In a statistical survey of approximately 1000 autopsies 
at this hospital, the incidence was found to be 20%. 
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Summary and Conclusions. 1. An attempted evaluation of the 
Congo-red test for amyloidosis was studied by the correlation of the 
percentage of absorption of the dye with the presence or absence of / 
amyloidosis in a series of 125 autopsies upon tuberculous patients 
ranging in age from 2 to 72 years. 

2. Amyloidosis was present in 34 of the 125 cases, an incidence of 
27.2%. 

3. In the presence of amyloidosis, the percentage of Congo-red 
absorption ranged between 90 to 100% with 70% of these cases 
having complete absorption of the dye. Exceptions were present 
in 5 instances, with absorption values of 82, 60 and 3 cases of 35%. 

4. In the absence of amyloidosis, the percentage of dye absorption 
ranged between 10 and 75% in all instances with the exception of 
4 cases in which values of 80, 90, 95 and 100% were recorded. 

5. The Congo-red test can be interpreted only as confirmatory 
evidence of amyloid disease when the percentage of dye absorption 
is 90% or higher. 

6. The organs which had amyloid involvement most frequently 
were the spleen, kidneys, liver and adrenals in the order named. 
The presence of amyloidosis in the kidneys alone can result in a 
100% absorption. 

7. A comparison of the type and duration of the disease present 
failed to reveal any factors which might account for the presence of 
amyloidosis in 34 cases and its absence in the remaining 91 cases. 

I wish to thank Dr. Oscar Auerbach, Director of Laboratories, for his aid and 
interest in the preparation and completion of this work. 
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THE BLOOD PRESSURE AND PULSE RATE AS AN INDEX OF 

EMOTIONAL STABILITY. 

By" Harry G. Armstrong, M.D. 

CAPTAIN, MEDICAD CORPS, U.S.A.; DIRECTOR OF PHVSIOt.OGICAL RESEARCH LABORATORY, 
AIR CORPS, MATERIAL DIVISION, DAYTON, OHIO. 

(From the Physiological Research Laboratory, Wright Field.) 

In a previous communication- dealing with the interpretation of 
blood pressures and pulse rates in routine physical examinations, 
it was pointed out that the most frequent and serious source of 
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error was caused by the reaction of the cardiovascular system to the 
emotional stress of the examination itself. It was further stated 
that the quantative reaetion of tKe’ cardiovascular system depended 
on the relative stability of the individual being examined and it 
was suggested that there was probably a high degree of correlation 
between the two. 

If such a correlation could be established, then the reaction of 
the cardiovascular system to a routine physical examination or to 
any other suitable emotional stimulus could be utilized as an index 
of emotional stability. Such a simple objective test would not only 
add a valuable new diagnostic tool to the armament of the general 
medical profession but would also be a welcome substitute for the 
present time-consuming, subjective, analytical procedure now in 
use by psycliologists. Furthermore, such a test would be a boon to 
insurance companies, industrial concerns. Government Bureaus 
and Departments and all otlier ageneies who are desirous of gaining 
a better psychologic picture of tlie great numbers of individuals 
with whom they are concerned without resorting to undue time- 
consuming and expensive clinical investigations. 

There have been a great many past attempts to establish a cor- 
relation between cardiovascular reactions and psychic stimuli, but- 
to date these have not been attended with any high degree of suc- 
cess. Many significant facts bearing on this question have been 
fairlj" well established, however, and these may be briefly stated as 
follows: Marston’® and-, Scott*® found that anj' psychic stimulus 
which produces an emotional reaction produces a change in the 
systolic blood pressure, usually a rise, but tliey disagree as to whether 
or not there is^a correlation between the degree of emotion and the 
cardiovascular change. ,In a review of the examinations for tlie 
Royal Air Force, Threadgold*^ showed that there was a marked 
rise in the average systolic blood pressures during original examina- 
tions which tended to disappear on subsequent reexaminations. 
Schneider,*® discussing the altitude classification test for aviators, 
stated that individuals with high systolic pressures reacted more 
to a given psychic stimulus by higher s^'stolic rises and higher pulse 
rates or both, than those with low systolic pressures. That the 
blood pressure and pulse is lowest during sleep, while the mind is 
entirely free from emotional stimuli, was determined bj’^ Boas and 
Goldschmidt? and this was supported bj'’ the work of MacWilliams® 
who further showed that dreams produced a marked rise. Other 
authors, who have presented studies which support the general 
conclusions stated above, are notably Stevens*® studying psycho- 
analysis, Schultz*^ studying autosuggestion, Adler and Larson* 
studying deception, Gillespie®® and Landis and Gullette® studying 
various emotional stimuli, and Deutsch and Kauf® studying psychic 
trauma in relation to cardiovascular reactions. 

Thus while it seems well established that the cardiovascular 
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system does react to psychic stimuli; that the reaction is usually a 
rise in the systolic blood pressure or of the pulse, or both; and that 
these rises are not constant for a given stimulus, it should be noted 
that the literature in this field contains no study of the reaction of 
the cardiovascular system as a whole in relation to the relative 
stability of the individual. 

Present Study. The present study was undertaken with the object 
of determining the reaction of the cardiovascular system as a whole 
to a given emotional stimulus and to determine the correlation 
between this reaction of the cardiovascular system and the relative 
emotional stability (within the range of normal) of the individual. 
The data for this study were derived from original examination 
forms of 700 applicants for flying training of the United States Army 
Air Corps. Of these 700 examinations, 212 were those of the author 
while the remaining 488 were secured from official files and represent 
the work of others divided as follows: Examiner A— 106 forms; 
Examiner B— 84 forms and Examiners C (a miscellaneous group) — 
298 forms. The forms in each instance were taken consecutively 
except where candidates were shown to be suffering from a neurosis, 
a psychosis or any organic cardiovascular disease. 

The candidates were all young male adults between the ages of 
18 and 28 years with two or more years of college education and in 
general were high type individuals. The examinations were con- 
ducted in accordance with Army Regulation 40-110 Avhich specific- 
ally outlines the procedures to be followed. The blood pressures 
and the pulse rates used were those secured at the first reading after 
the candidate had been reclining quietly for 5 minutes. 

The relative emotional stability of each individual was determined 
by a personality study by which he was classified as being "stable” 
or "unstable.” A stable individual in this examination is one who, 
in the opinion of the examiner, shows a hereditary background of 
no insanity or other nervous diseases in ancestors or collateral 
branches of the family; who himself exhibits traits of normal inhibi- 
tion, emotional control and rational balance; and who by his past 
history of dealing with situations has demonstrated a durable nerv- 
ous and mental mechanism capable of withstanding the acute shock 
of flying training and the chronic stress of a lifetime of flying. 

The emotional stimulus in this study Avas the examination itself. 
That a general physical examination is an emotional stimulus is too 
widely accepted to need further comment but this fact may be 
further emphasized by pointing out that, at least in the type of 
examination considered in this study, the individual dining the 
examination is subjected to: 1, A strange environment (uncer- 
tainty, apprehension); 2, A strange examiner (timidity, shjmess)', 
3, Bodily exposine (resentment, embarrassment) ; 4, A desire to pass 
(anxiety, fear); 5, Compression of bVachial artery (discomfort, 
tingling sensation). 
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Thus the examination is not a stimulus to any one emotion hut 
to the total emotional content and the resultant reaction should be 
a measure of the reaction of the individual as a whole. 

Findings. Of the 700 candidates examined 399 (57%) were 
considered unstable and 301 (43%) stable as determined by the 
personality study. By the trial and error method it was then deter- 
mined that tlie best correlation between emotional stability and the 
cardiovascular findings was obtained when a systolic blood pressure 
above 134, a diastolic blood pressure above 90 or a pulse rate above 
90, or any combination of these, was considered as indicating in- 
stability. Realizing that such an arbitrary figure in a constantly 
fluctuating medium was too narrow for practical purposes, a blood 
pressure-pulse range of the above figures, -}- or — 3, was adopted 
and all findings vnthin that range were considered borderline cases 
and credited with agreeing with the results of the personality study. 

The correlation between the emotional stability and the cardio- 
vascular reaction, as determined bj'^ the above method, is shown in 
Table 1. The 212 forms of tlie author’s were further studied as 
to the distribution of the various blood pressure-pulse patterns 
(Table 2). 

Table 1. — Correlation Between Relativb Emotional Stability, as Deter- 
mined BY A Personality Study, and Reaction of the Cardiovascular 
Sys'^em to a Given Emotional Stimulus. 

Correlation. 



Number of 


. 1 - 1 > . 

Average. 


candidates* 

Stable. 

Unstable. 

Author .... 

... 212 

.99 

.95 

.965 

Examiner A 

... 106 

100 

.98 

.996 

Examiner B 

... 84 

.98 

.93 

.95 

Examiners C 

. . . 29S 

.97 

.79 

.85 

Total 

... 700 

.98 

.88 

.92 


Discussion. Aviation medicine is a specialty composed of several 
specialties. It is therefore not to be expected that all students of 
aviation medicine are able to master all phases of the subject as 
thoroughly as if it were composed of one specialty. From this 
standpoint alone it is believed that the correlation (Table 1) is 
minimal and probably lower than tliat which actually exists. This 
statement is based on the following facts: Examiner A, who had 
the highest correlation, is especially interested in psychology and 
has had an excellent training and experience in that field. ^ The 
author and Examiner B, who had a somewhat lower correlation in 
their cases, have never exliibited anj"^ disproportionate interest in 
this phase of aviation medicine and are probably qualified in psycho- 
logy only in proportion to our limited experience. Personally, I 
would hesitate to say that, for the amount of time available for the 
large number of examinations given, I was infallible in the estima- 
tion of every candidate’s emotional stability. Especially is this 
true when it is remembered that most of these candidates have col- 
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Table 2. — The Blood Pressure-Pulse Patterns and Their Distribution in 


Type. 

Stable 

212 Stable and Unstable Candidates. 

% of total Average 

Subtype. No. cases. cases. blood pressure. 

fNorinal 101 47.64 119-70 

\Athletic 12 5.66 103-60' 

Average 

pulse. 

80 

74 


f High systolic 
Normal diastolic 
Normal pulse 

69 

27.9 

140-79 

81 


High systolic 

High diastolic 
Normal pulse 

7 

3.3 

142-96 

80 

Uiistables- • 

High systolic 

1 High diastolic 
High pulse 

6 

2.8 

141-96 

/ 

96 


High systolic 
Normal diastolic 
High pulse 

6 

2.8 

148-75 

102 


Low systolic 

Low diastolic 

High pulse 
(fainters) 

21 

9.9 

102-58 

97 


lege degrees and that many have had college courses in psychology 
and are not averse to utilizing their knowledge in the '^battle of 
wits” to give answers which are most favorable and not necessarily 
the most truthful concerning their antecedents and their oivn past 
behavior. 

Examiners C, who as a group had the lowest correlation, exhibit 
evidence of certain defects and omissions in the psychologic examina- 
tion. For example, many of their candidates were not classified as 
being ^either stable or unstable (these cases were omitted from this 
study) showing a lack of interest in, or an appreciation of, that phase 
of the examination. Furthermore, the decision reached in many 
cases did not agree with the data from which the decision was made. 
This was especially true in the forms of those candidates who had a 
generally unfavorable personality where the tendency was to “pad” 
the findings to support disqualifications. Thus a candidate with a 
normal heredity and past history who was dull, vague, untrained, 
deliberate, careless and slow would assuredly be poor pilot material, 
but not unnecessarily unstable, yet many such were so called. I 
believe that this is the explanation for a great part of the lack of 
correlation between the unstables and the cardiovascular reaction. 

If this explanation is not considered valid, then it must be assumed 
that the best psychologist made the' greatest number of errors in the 
personality studies. 

Other minor points which might have contributed to a low corre- 
lation is the possibility that first blood pressure-pulse readings were 
not alwa.ys recorded on the forms and some cases were probably 
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re-checks, having been examined before, and in either case, the corre- 
lation among the unstables would be proportionately low. 

In almost all cases of disagreement between the personality clas- 
sification and the blood pressure-pulse findings it was not because of 
a slight difference between the findings and the arbitrary limit, but 
because of a very Avide difference, making a Avidening of the arbitrary 
blood pressure-pulse range of no benefit, this further emphasizes the 
fact that the discrepancies are more likely to be an error than that 
a true correlation does not exist. 

The data of Table 2 offer much food for speculation as well as an 
explanation for much of tlie inconclusive and controversial Avork of 
others. 

Among the candidates in this series, 113 (53.3%) Avere considered 
stable. They had an average blood pressure of 119/70 and pulse 
of 80. There can be no doubt that tliis, being a reaction finding in 
these individuals, explains, at least in part, the Ioav blood pressures 
found in most graduate pilots Avho on subsequent examinations sIioav 
a more nearly basic reading. This has been especially commented 
upon in this country by hliller'^ and Green" and in England by 
Threadgold.i^ 

There Avere 12 candidates among the group who were both stable 
emotionally and at the time of tlie examination Avere in active 
athletic training. Their low aA’-erage blood pressure of 103/60 and 
pulse of 74 is in agreement Avith the findings of Threadgold,*^ Robin- 
son^“ and especially Avith the AA’ork of Adolph Abrahams on track 
athletes. This should again call our attention to the fact that while 
a loAv blood pressure may be a bad omen it can indicate the acme of 
perfection. 

There Avere 99 (46.7%) of the candidates considered unstable in 
this group and 6 distinct blood pressure-pulse patterns could be 
distinguished. Fifty-nine had a high systolic witli a normal diastolic 
and a normal pulse. In tliese cases the impression was gained that 
the higher the pulse pressure the greater the relatiA^e instability of 
tire individual. In this tjqie it was observed that the systolic would 
return almost invariably to normal limits if the indiA'idual AA'ere 
alloAved to return for reexamination a sufficient number of times and 
efforts exerted to “calm him down.” 

Seven candidates AA^ere suffering from an essential hj’^pertension 
and it is significant that all Avere unstable. In contradistinction to 
the high systolic group these individuals failed to shoAV a lowered 
blood pressure .under any circumstances and a return for a re-check 
was always a disappointment; the pulses in all cases AA^ere normal. 

Another group of 6 candidates also had an essential hypertension 
combined with a mild degree of tachycardia and except for the pulse 
rate the observations on this group were the same as for those aboA'^e. 

A second group of 6 candidates shoAved a high systolic pressure, 
a high pulse, but a normal diastolic pressure. These Avere distm- 
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guished by the tendency for th6 systolic pressure to fall on subse- 
quent examinations to normal while the pulse tended to stay high. 

. The last group of 21 candidates presented a condition which the 
author feels may in a large measure explain the failure of previous 
studies to attain a better correlation. These candidates had an 
average blood pressure of 102/58 as compared to the athletic group 
mentioned above who had an average of 103/60. Thus from the 
blood-pressure standpoint there is nothing to distinguish between 
them. However, the athletic group showed the lowest average pulse 
(74) while these unstables had an average pulse of 97. Another 
interesting fact about this latter type of individual is the evident 
approach of syncope while the blood pressure is being taken as 
denoted by sweating, palor, cyanosis, and dilation of the pupils. 
Many of these originally have a systolic which rises far above normal 
and then suddenly drops, the blood-pressure findings not being 
definitely established until the wild initial fiuctuation has been 
stabilized at the lower level. These individuals are considered to be 
the most unstable of all the groups and belong to that class “who 
canT stand the sight of blood without fainting, can’t tolerate pain 
without nausea or vomiting and are driven to the verge of fainting 
by the ‘peculiar tingling’ of the arm and .hand and the sickening 
pain of compression of the cuff on the arm (brachial artery and 
nerve)” during a blood-pressure reading. 

Constituting approximately 21% of the unstable group it is 
perfectly obvious that investigators who work on the hypothesis 
that the blood pressure rises in reaction to an emotional stimulus and 
that the rise is proportionate to the degree of stimulation as measured 
by introspection, or any other means, are bound to be frustrated by 
this type of individual. This applies also to those who are dealing 
with the cardiac rate when, as shown in Table 2, 66% have an aver- 
age rate comparable to that found in the stable cases. 

In view of the above findings it is now possible to understand why 
Braun^ found it necessary to point out the fallacy of the statistical 
method of correlating psychic complaints and cardiac disorders 
and recommended studying the heart and mental life of eacli indi- 
vidual. However, it must be pointed out that his theory that 
anxiety is located in the cardiac tissue does not explain the fact that 
in the present study the majority of the cardiovascular reactions 
are on the blood-pressure side and not on the cardiac side, unless 
we wish to admit that those candidates who were of the anxious 
type reacted only by high pulse rates. 

The failure of Scott^® and of Landis and Gullette® to find a corre- 
lation between the degree of emotion and the degree of blood-pres- 
sure change is probably due to the fact demonstrated above, that 
the blood pressure is not always the part of the cardiovascular 
system which reacts, and in any event does not react in all cases to 
the amount of stimulus but more nearly according to the relative 
stability of the individual. 
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This leads us to speculation as to the causes of the different pat- 
terns found in tlie unstable group. Either it must be assumed that 
Braun’s"* theory, extended to cover all emotions, is correct, or we 
must assume that each pattern is but a quantative measure of tlie 
relative instability. 

If we accept Braun’s^ theory that the heart is the organ of anxiety, 
then we must likewise assume some organ to be tlie center for anger, 
fear, hate, hve, 'resentment, embarrassment and all of the other 
emotions. If eacli of these does not have a specific organ as a center 
(which seems quite unlikely) then we must assume that several 
are associated in one organ and the reaction of that organ must 
depend on either the reaction of the emotion elicited or the sum- 
reaction of all its emotions which, in anj'" event, involves tissues 
such as the adrenals (in anger), the hair (in fear) and otliers which 
are controlled by the central nervous system and not by the cardio- 
vascular system. 

. It seems much more reasonable to assume that the different cardio- 
vascular patterns noted are quantative reactions modified in some 
cases by physiologic considerations. 

The athletic group maintain a. nearly basic blood pressure and 
pulse, which are supported by an efficient physiologic reserve of 
power to meet an emergency, a reserve not dissipated by an unneces- 
saiy anticipatoiy rise to meet a harmless emotional situation. The 
normal group reacts mildlj’- to the emotional stimulus by a rise in 
the systolic blood pressure. ' 

In tlie relativel}’’ unstable group the first eiddence is a relatively 
high systolic blood pressure, which being tlie most sensitive to 
emotionaJ stimuli is tlie first to react beyond the normal. In the 
next stage, the pulse reacts to join the systolic rise, while the stolid 
systolic blood pressure still retains its normal level; or the finding 
may be reversed with the diastolic rising with the systolic while 
the pulse retains its normal level. Then comes the group with the 
diastolic blood pressure and the pulse joining the high systolic as 
the whole cardiovascular system is reacting togetlier. 

The final group is composed of those who would react to the high- 
est degree but lack the necessary physiologic equipment to carry 
out the required response and the blood pressure rises then drops 
with dramatic rapidity leaving only the heart struggling vainly 
with thready pulse to maintain the defense of the organism. 

Before concluding, it is desirable to point out that the use of 
this proposed test of emotional stability in its present incomplete 
state has many shortcomings and is limited in its ’ application. It 
is probably valueless for use with neurotic and psycliotic patients 
as shown by the work of Threadgold^'^ and Gillespie.®*’ It is only 
useful on an original examination and cannot be repeated because 
upon reexamination, the examiner and the environment being no 
longer strange, the stimulus is lessened. However, in this connec- 
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tion, it must be remembered that unless basic blood-pressure and 
pulse levels are determined during sleep or after medication that 
a reaction to- any other emotional stimulus is superimposed on the 
stimulus of the examination and in the end must depend in part 
on the latter. 

The arbitrary blood pressure-pulse limits used in this study 
probably do not apply to all age groups, even among adults, or to 
both sexes, since it has been shown that with increasing age the 
reaction of the cardiovascular system decreases and in the female 
sex the cardiac rate reacts to a greater extent than in the male.. 
Therefore this test is probably only valid for the conditions stated 
in the study. For any other use it would seem advisable to extend 
this study to apply to the age groups and sexes to be examined, to 
standardize examination procedures used, and to decide on the 
degree of emotional reaction to be considered abnormal. For 
agencies or concerns who have a large personnel and who desire an 
insight into their emotional as well as their physical status by the 
simple process of a routine physical examination, such a further 
study seems well worth while. 

Summary. A review of 700 examinations of candidates for flying 
training for the United States Army Air Corps shows that there is 
a correlation of .98 for the stable group and .88 for the unstable 
group and a general correlation of .92 between the relative emotional 
stability of the individuals and their cardiovascular findings. 

This correlation was obtained by adopting an arbitrary blood- 
pressure level of 134/90 (-f or —3) and a pulse rate of 90 (-f- or —3) 
and assuming that any reading above that level demonstrated a 
relative emotional instability. 

The failures of previous workers to demonstrate a high degree 
of correlation between emotional , stimuli and cardiovascular reac- 
tions and certain other inconclusive evidence and disagreements in 
the literature is explained by an analysis of the reaction-patterns of 
the author’s cases into 5 distinct groups, wherein it was shown that 
among the unstable candidates 21% showed no abnormal blood 
pressure pattern and 66% showed no abnormal pulse pattern. 
These dissimilar reaction patterns show the fallacy of mass statistics 
in such studies and demonstrate the necessity of studying the cardio- 
vascular system as a whole in each individual in psychosomatic 
investigations. 

The limitations and shortcoming of the described test for emo- 
tional stability are pointed out, as well as a suggestion for further 
studies which are necessary before the test is applicable to any 
situation other than the one from which the test was derived. 
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Investigation of tlie chemical physiology of the operated stomach 
has led to a ivide variety of results. Frequently these various find- 
ings have been used as a basis for the development and use of one 
or another type of surgical therapy, and occasionally superiority is 
claimed for a particular procedure on questionable evidence. The 
simple posterior gastro-enterostomy has long been the center of a 
storm of controversy, proponents claiming and opponents denying 
its ability to reduce tlie gastric acidity. This wide difference of 
opinion immediately suggests fundamental limitations in the 
methods used in determining the postoperative gastric acidity that 
iiecessarilj'’ preclude uniform results. 

Bloomfield and Keefer^ have raised definite objections to the com- 
monly used tjqie of test meal and have emphasized that the effect 
of the variable factor, namelj^ the speed of gastric emptying, must 
be reduced to a minimum. They have pointed out that the acidity 
values obtained from specimens aspirated from the stomach after 
the administration of a test meal vary with tlie unknown factor of 
the speed of gastric emptying, and that great variations in the 
hydrochloric acid values are obtained simply as tlie result of neutral- 
ization by gastric contents. 

The factor of emptying time is even more variable in the post- 
operative stomach because of the abnormal mechanics present and 
because of the gastro-enteric stoma, which provides both an addi- 
tional outlet for stomach contents and an inlet that favors a more 
constant regurgitation of duodenal contents. A standardized pro- 
cedure that insures an empty stomach secreting pure gastric juice 
as a result of a powerful stimulus reduces to a minimum the error 
caused by the variability of the emptying time and sets the stage for 
a 'true analysis of the gastric secretions. 
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This paper is based upon a study of the gastric secretion of 76 
patients with peptic ulcer, all of whom had been treated by posterior 
gastro-enterostomy. 

Literature. In reviewing the literature on the subject of post- 
operative acidity, one finds that there is a surprising lack of agree- 
ment among the various authors, though the majority agree that 
gastro-enterostomy results in considerable reduction in the gastric 
acidity. The reports may roughly be divided into three types:- 

First, the reports that cite no gastric acidity figures. Many 
authors^ state that the acidity is lowered; a lesser number 
maintains that there is no appreciable change. 

Second, those that cite average mean figures on a group of patients. 
Although there is considerable variation in the results obtained, 
there is general agreement that the postoperative gastric acidity is 
reduced by from 30% to 60% following gastro-enterostomy.^-^-zs.ag. 

33 , 44 , 63 , 65 , 67 , 58 , 60,62 

Third, those that either segregate their results in relation to 
normal gastric acidity or cite figures for each patient. Again, most 
of the authors find that the acidity is reduced in the majority of 
cases, but dissenting opinion is strong and would be convincing if 
it were based on a larger number of cases. In Tables 1 and 2 results 
of these more detailed studies are listed. The findings are divided 
according to the degree of acidity and are based on the commonly 
accepted figures obtained in an Ewald meal or one of its modifica- 
tions, i.e., 0°-20° free hydrochloric acid as subnormal, 21°-46° 
as normal, and 45° or higher as hyperacidity. Those cases in 
which added procedures, such as excision of the ulcer, pyloric occlu- 
sion, and entero-enterostomy, were undertaken have been excluded 
from the figures given in Tables 1 and 2, although the various 
authors have reported them as having had a gastro-enterostomy. 
As a result, the total number of cases, as tabulated, may show minor 
variations from the original reports from which thej'- were assembled. 

The following discussion concerns itself only with the more 
detailed reports as listed in Tables 1 and 2. 

Table 1 lists the authors who have found a definite diminution in 
the postoperative acidity. With the exception of Sherren,®- all the 
authors find approximately the same results. However, it may be 
well to explain why Kramer, Kreuzer,®^ and Wydler®® have been 
placed in this group even though they state that gastro-enterostomy 
results in little lasting change in the gastric acidity. Analysis of 
their postoperative observations reveals that Kramer found that 
35%, and that Wydler and Kreuzer found that over 50% of the 
patients had a subnormal or absent acidity. Kramer is of the 
opinion that the reduction of hypersecretion parallels the improve- 
ment in tlie motor function of the stomach, but that the acidity at 
the height of digestion is not reduced. Kreuzer found that the 
patients who were examined shortly after operation showed a dimi- 
nution, in contrast with tliose studied long after operation, who 
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Table 1. — Cases From the Literature. 


Author. 


No. of 

Hyper- 

Nor- 

Sub- 

.Anacid- 

Year. 

cases. 

acidity. 

mal. 

normal. 

ity. 

Carle and Fantino® . 

189S 

10 

3 

0 

4 

3 

Hartman and SoupalU' 

1899 

C 

3 


2 

1 

Deganello'® 

1900 

2 



2 


Kramer®' 

1900 

34 

10 

12 

5 

7 

Kreuzer®® 

1900 

20 

S 

11 

12 


Wilcox®® 

1909 

5 

1 


1 

3 

Petren®' 

1911 

28 

9 

io 

9 


Faulhaber and v. Redrvitz'® 

1915 

2 

1 



1 

Nielsen®® 

1919 

38 



30 

8 

Berberiob® 

1920 

35 


if) 

4 

15 

Conyboare" .... 

1922 

28 

0 

0 

3 

13 

AVydler®® 

1922 

30 

4 

14 

5 

13 

Hunter®® 

1923 

10 

0 

2 


2 

Sherren®® 

1924 

408 

38 

00 

SO 

230 

Obly®® 

1924 

43 

11 

8 

22 

2 

Detune'® 

1925 

19 

4 

4 

2 

9 

Lindsay®® 

1929 

00 

19 

12 

9 

20 


tended to reach a more normal acid value. ' Wydler also bases his 
assumption on repeated studies of the gastric secretion in the same 
patients; he mentions only 2 cases specifically. From these observa- 
tions, Kreuzer and Wydler assume that if all cases were studied 
oA^er several years’ time the majority would have normal values. 
Our findings do not agree with this, as will be shovm later. Faul- 
haber and v.-Redwitz'® maintain that gastro-enterostomy cannot be 
depended upon to produce an anacidity, although 1 of the 2 cases 
reported by them showed an absence of free hydrocliloric acid. 
Petren,'*'^ who states that in over half the cases the acidity is not 
changed following gastro-enterostomy, is also included in this group 
of authors, since he found 32% of the patients with subnormal or 
absent gastric acidity. 

Table 2 lists the findings of the authors who show little, if any, 
reduction in the postoperative gastric acidity, '\^^len the results 
in this group are compared Avith ours, a striking similarity may be 
noted. A total of 67 cases reported in the literature since 1898 


Table 

2. — Cases From the Literature. 

No. of Hyper- Nor- 

Sub- 

Anacid- 

Author. 

Year. 

cases. 

acidity. 

mal. 

normal. 

ity. 

Kausch®® 

1899 

6 

3 

3 



Renoki®* 

1901 

14 

4 

8 

2 


Kindi®® 

1909 

5 

2 

2 

1 

. . 

Sohur®' 

1911 

12 

3 

7 

2 


Troell®® 

1911 

9 

1 

7 


1 

Bonar® 

1921 

3 

2 

1 



Lewisohn and Feldman®' . 

1925 

11 

1 

9 

1 


Elman and McLeod'® . 

1935 

7 

2 

4 

1 



seems unbelievably small; but it must be remembered that this 
includes only the reports that give case data. Perman^® has made 
some interesting studies on patients who have had both gastro- 
enterostomy and gastrostomy performed at the same operation. 
All drainage from the gastrostomy tube was collected in 24-hour 
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specimens and the total acid determined. He found that the total 
acid was equal to, arid in some cases greater than, that obtained 
under similar conditions from patients on whom only a gastrostomy 
had been performed. Observations were made only until the gas- 
trostomy tube was removed, usually from 5 to 10 days postopera- 
tively, but they furnish conclusive evidence that at least imme- 
diately after operation the secretion is not diminished. 

With the exception of several reports describing primarily either 
malfunctioning gastro-enterostomies or anemias following gastro- 
enterostomy, Tables 1 and 2 represent to our knowledge a complete 
bibliography of cases reported since 1898, Prior to that time only 
8 patients with postoperative gastric studies have been reported.^’^^- 

30 , 39,49 *■ 

Experimentals. Experiments to determine the effect of gastro- 
enterostomy on the chemistry of the stomach have resulted in con- 
siderable divergence of opinion. The results obtained cannot be 
entirely accepted as applicable to the human because (1) the mechan- 
isms that regulate gastric acidity in the normal unoperated stomach 
in both man and animal have not been clearly defined or agreed 
upon, arid (2) the reaction of the normal stomach of experimental 
animals will not necessarily mirror those of the human diseased ulcer- 
bearing stomach. 

There is no general agreement as to the effects of gastro-enteros: 
tomy in the experimental animal, although most investigators find 
reduction in the gastric acidity Wilhelmj, Heinrich, and Hill®^ 
have made exhaustive studies, using an acid test meal and hista- 
mine as a secretagogue. They conclude that the reduction in acidity 
following gastro-enterostomy is due entirely to regurgitation of 
duodenal contents, and that the reduction is due more to dilution 
than to neutralization— on the average 75% by dilution, and 25% 
by neutralization. They conclude further that tlie presence of 
large amounts of duodenal secretion in the stomach postoperatively 
seems to cause a hypersecretion of acid by the stomach, which is 
evident only after stimulation by histamine. Katzenstein^® believes 
that the reduction of the acidity is due not only to neutralization 
but also to inhibition of gastric secretion. He considered this 
proved when, after introducing jejunal contents into the stomach 
of a dog on whiqh a Pavlow pouch had also been made, he found 
inhibition of the secretion in the Pavlow pouch. Enderlen, Freuden- 
berg, and v. Redwitz^® find very little reduction in the acidity, and 
this they believe is due to an intragastric reduction. They found 
in experiments in vitro that it required four times the amount of a 
dog’s duodenal contents with a pH of 6.98 to neutralize a given 
amount of stomach contents with a pH of 3.07, the latter correspond- 
ing to a relatively low acidity (normal pH value 1.3 to 2.4). Jianu-^ 
and Wada®® find the acidity unchanged if repeated examinations are 
made. ‘ 
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Material and Methods. Satisfactory study of the gastric secretions 
of the postoperative stomach has been difficult because of the presence 
of regurgitated duodenal contents. The administration of a 'test meal of 
one type or another only increases the difficulty of obtaining pure gastric 
juice, and, as a result, the mixture obtained gives no idea of what the 
stomach is actually secreting. To eliminate this source of error we have 
.performed the gastric analysis according to the method of Bloomfield and 
Polland.''® 

Seventy-five patients with peptic ulcer were studied, on all of whom a 
simple posterior gastro-enterostomy had been performed. With 3 excep- 
tions, the Halsted gastro-enterostomy was performed, and the various 
operators used a standardized technique.*'’ The intervals between opera- 
tion and observation ranged between 6 months and 4 years, and in many 
instances studies were repeated on the same patients over a period of 
2 years. The writers personallj’^ investigated and followed each patient 
instead of using the statistics from the records. The gastric analysis is 
done after a fast of 12 hours with histamine used as a stimulus in a dose of 
0.1 mg. per 10 K. body rveight. The fasting contents are withdraw, 
the histamine is injected subcutaneously, and then the stoniach contents 
are continuously aspirated and collected for from 3 to 6 10-minute periods. 
No test meal was introduced into the stomach, and it may be mentioned 
that no ill effects from the use of histamine were observed. The material 
was studied from the point of view of its gross appearance, its amount, 
and the jjresence of acid and bile. The 10-minute specimen with the great- 
est 10-minute volume of secretion and the highest titrable acidity is con- 
sidered the index of gastric function. To insure an accurate determination, 
certain precautions must be observed: (1) The person performing the aspi- 
ration must be familiar with the technique of aspirating a stomach and 
interested in obtaining accurate results. (2) The stomach must be aspirated 
absolutely dry before the fractional specimens are collected, and on occa- 
sions the test may have to be abandoned for the day because of the constant 
regurgitation of bile. (3) Dilution of the gastric contents must be avoided 
if possible, and all heavily bile-containing specimens should be segregated. 
The importance of following the described procedure in order to obtain an 
accurate analysis cannot be overemphasized. It has been our experience 
on numerous occasions that the results obtained by the relatively unin- 
terested technician will not compare with the results of one who is interested 
in the condition of the patient. 

Results. Character. The gastric juice is, as a rule, rather clear 
and frequently discolored by small amounts of bile. In a small 
number of patients, thick viscous bile was found at all examinations 
even when they were repeated at long intervals. In a few instances 
considerable mucus was present. As a rule, tlie character of the 
gastric contents is the same on repeated examination. 

Volume. The average volume for the 75 cases before and after 
operation is practically the same — 52 cc., and 55 cc., respectively. 
How'ever, in the individual jpatient the volume is seldom the same 
after operation as it was before, and in this group there urns an equal 
number of patients with higher and lower postoperative volumes. 
The wide variations are striking and make it evident that no narrow 
standards can be set up, but in a general way the higher volumes are 
associated with the higher acidities. We could find no relation be- 
tween the clinical result and the volume, nor did we find that the 
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amounts of bile in the aspirated juice corresponded in any way to 
the volume. 

Acidity. In Chart I, the solid line connects the free hj^drochloric 
acidity value of each of the 75 cases, recorded in the order of their 
degree of acidity. There is little variation in the difference between 
the free and the total acidities, the latter averaging about 10 degrees 
higher than the free hydrochloric acid. 

Sixty-nine (92%) of the patients had acidity (free hydrochloric 
acid) higher than or within normal limits (60 degrees of free hydro- 
chloric acid or higher), and 6 (8%) had subnormal or anacidity 
(less than 60 degrees free hydrochloric acid). Only 1 patient had a 
complete absence of free hydrochloric acid. For the 75 patients, 
the average postoperative acidity was 82 degrees free hj^drochloric 
acid. If the 6 cases in the subnormal acid group are not included, 
the average postoperative acidity for the 69 patients in the normal 
acid group is 88 degrees. 



Chaht I. — Hydrochloric acidity in 76 cases. Postoperative acidity. Crosses 
= total HCl. Dots = free HCl. 


A glance at the distribution curve (Chart !) immediately suggests 
that the 6 patients with subnormal acidity may be considered as a 
distinct group apart from the patients with normal or high acidities. 
From 3 to 6 analyses over a year’s time were performed on each of 
the 6 patients in the subnormal acid group, and the results of the 
various examinations were always within 15 degrees. The con- 
firmatory results of the repeated examinations are adequate evidence 
til at there is a small percentage of patients who have a definite 
subnormal acidity following gastro-enterostomy. In the subnor- 
mal acid group the volumes were lower than in the normal acid 
group, and the character of the aspirated juice was different. The 
constant findings of low acid and low volumes place the former in 
a distinct group. This altered gastric secretion can probably not 
be explained simply by regurgitation of duodenal contents. Gas- 
tritis may conceiA-ably be an etiologic factor but its presence can 
be determined only bj* pathologic examination. Advances in gas- 
troscopic investigation may lead ,to more definite conclusions. 
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Fifty of the patients had similarly performed preoperative gastric 
analyses (Chart II). The number of preoperative acidities that 
were higher than the postoperative acidity is practically the same 
as the number that were lower. To be sure, most of these differ- 
ences can be explained by the limits of error of the test, but also 
the operated stomach may predispose to functional changes in the 
gastric secretory mechanism. Possibly impro^•ement in the gastric 
function following operation may be reflected by an increased secre- 
tory function of the stomach. This is supported by our findings 
in the small number of patients who have unsatisfactory clinical 
results following gastro-enterostomy. In none of the latter patients 
was the postoperative acidity greater than the preoperati^"e acidity. 

In Chart III, the preoperative and postoperative free hydro- 
chloric acid values are charted in descending order, the dots repre- 
senting the postoperative acidities and the crosses the preoperative 



Chart II. — Preoperative and postoperative acidity in 50 cases. Crosses — pre- 
operative acidity. Dots = postoperative acidity. 


acidities. It must be emphasized that this chart illustrates the 
distribution curve of a group of cases; the dots and crosses do not, 
represent corresponding patients as they do in Chart II. _ The 
distribution curves for the preoperative’ and postoperative acidities 
are practically the same except for the small group of patients who 
have low free hydrochloric acid following gastro-enterostomy. The 
average preoperative acidity for tire 50 patients was 90 degrees; 
excluding the 5 patients in the subnormal group, the average post- 
operative acidity was 88 degrees. 

The patients with preoperative pyloric obstruction comprised 
slightly more than half of the 75 patients. Chart shows that 
the postoperative acidity values are not influenced by the presence 
. of preoperative pyloric obstruction. 

On 68 of the patients, postoperative roentgenograms of the 
stomach were obtained. Three of these were reported as unsatis- 
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factory, i. e., 2 suggestive of marginal ulcer and 1 an overactive 
stomach. The acidity in these 3 cases ranged from 55 to 130 degrees 
free hydrochloric acid. If the patients are divided into two groups. 



Chart III. — Preoperative and postoperative acidity, both arranged in descending 
order. Crosses = preoperative acidity. Dots = postoperative acidity. 


those with and those without pyloric emptying by Roentgen ray, 
the average acidity in the latter is about 12 degrees less than that 
in patients who had pyloric emptying. This difference is difficult 



Chart IV. — Postoperative acidity with regard to preoperative obstruction. 
Crosses = oases with obstruction preoperatively. Dots = cases with no obstruc- 
tion preoperatively. 


to explain, particular!}^ when one considers that the presence of 
preoperative pyloric obstruction in no way influenced the post- 
operative acidity. 

The amount of bile present in the aspirated juice has no relation 
to the acidity in this group of patients. The amount of bile present 
may be assumed to give some idea of tlie quantity of duodenal 
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regurgitation, although, as emphasized by Medes and Wright,^® 
trypsin may be present in the stomach in the absence of bile. 

The interval of time between operation and the postoperative 
analysis has been said to influence the secretion of the stomach. 
.Of the 25 patients with the highest acidities, there is an equal 
number of patients vflth a postoperative interval of less than 1 year 
and of more than 3 years. Likewise, tlie acidity is not influenced 
by the time interval in the group of 25 patients with the lowest 
acidities. On 30 patients repeated postoperative examinations were 
made and, although there were slight variations in the acidities 
obtained in most cases, only 3 patients showed marked changes; 
in 2 of these the acidity had decreased and in the other tlie acidity 
had increased over' a 2-year period. Two of these patients had 
variations of about 40 degrees, but at all times the acidity remained 
above 75 degrees. The third patient had a reduction in acidity 
from 90 to 60 degrees; 4 recent examinations conflrm this reduction. 
During this time he has had no change' in symptomatology, and 
since his operation he has had no complaints. 

Although for the majority of these patients, less than 5 years 
have elapsed since the time of operation, it is interesting to correlate 
the clinical result with the acidity. In the future, the clinical 
result may change in a certain number of these patients, but it is 
hard to believe that this number will be large enough to alter the 
significance of our findings. To insure a true statistical picture, we 
have charted the result against the acidity in several combinations, 
and in this group of cases we have been unable to find any correla- 
tion between the clinical result and the acidity. The 6 patients 
with a subnormal acidity have had satisfactory results up to the 
present time. Fourteen patients have been classified as having 
unsatisfactory results and in these the acidities ranged from 55 to 
130 degrees free hydrochloric acid. In the 61 patients with satis- 
factory results the acidities ranged from 0 to 132 degrees free 
hydrochloric acid. 

Investigation of the ethnic influence reveals that all races, 
except the Jewish, are distributed widely over the range of acidity. 
Although the number is too small to be conclusive, all 14 Jewish 
patients had an acidity above 70 degrees. 

There is a tendency for the acidity to diminish slightly with 
advancing years. This is by no means so apparent as in a group 
of normal individuals. 

In our experience the postoperative acidity has not been influenced 
by such factors as the activity of the ulcer at the time of operation, 
the duration of sjonptoms before operation, or the symptomatology 
and clinical findings before operation. 

Discussion. The purpose of the present work has been to deter- 
mine standards for the gastric acidity of peptic ulcer patients on 
whom a simple posterior gastro-enterostomy has been performed. 
The literature on which the present concept of the postoperative 
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gastric acidity is based has been analyzed in detail. In all previous 
studies the Ewald meal or one of its modifications has been used 
and has led to a wide variety of results. To obtain accurate results, 
however, it is necessary to use a standardized procedure, the results 
of which are not influenced by unknown variables as are the results 
of the ordinary test meal. 

In 92% of the 75 patients investigated the gastric acidity 
was not appreciably altered by gastro-enterostomy. In 8% the 
acidity was diminished to below normal, but in only 1 patient did 
it reach a complete anacidity. That there is an actual decrease in 
acid secretion in the latter group is supported by the associated low 
volume obtained in these cases. 

These findings lead to speculation as to the cause of the therapeutic 
effect of gastro-enterostomy. It would seem that some factor other 
than the alteration of the gastric acidity is responsible for the relief 
derived from operation. 

From the clinical standpoint one is interested in the practical 
value of such findings. These results do not support the statement, 
so often found in the literature, that a high gastric acidity lessens 
the chance for obtaining a satisfactory result from gastro-enter- 
ostomy. Furthermore, until the therapeutic function of a gastro- 
enterostomy is more clearly understood, one may expect a better 
result from the operation if it is considered, not as the complete and 
final treatment for a patient with peptic ulcer, but as an additional 
therapeutic measure to be' undertaken in connection with other 
therapy. 

It will be interesting to investigate the subnormal acid group of 
patients in the future to determine whether the acidity returns to 
normal or gradually decreases to complete anacidity. Whether 
carcinoma or anemia is more likely to develop in these patients can 
be answered only after continued observation. 

Summary. 1. A detailed analysis of the literature on postopera- 
tive gastric acidity reveals a wide variety of results, which suggests 
fundamental limitations in the methods of investigation. 

2. Standards were determined for the gastric acidity of patients 
with peptic ulcers on whom a simple posterior gastro-enterostomy 
has been performed. It was found that the gastric acidity was not 
appreciably altered by gastro-enterostomy in 92% of the 75 patients 
investigated. 

3. The degree of preoperative or postoperative acidity cannot be 
used in the prognosis of the therapeutic effect of gastro-enterostomy. 
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THE INFLUENCE OF FILLING THE STOMACH ON THE COLON 
MOTILITY AND DEFECATION IN THE DOG.* 

By E. a. Galapeaux, 
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Holzknecht® observed mass movements in the colon short!)’ 
after the feeding of a bismuth meal. Hertz^ noted the mass move- 

* A preliminary report of this work appeared in the Proceedings of the American 
Physiological Society (Am. J. Physiol., 119, 312, 1937). 
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ments of Holzknecht and also observed that the sight of food seemed 
to initiate the same type of motility. Plis conclusion, however, 
was that the entry of food into the stomach seemed to be the chief 
stimulus for the initiation of the mass movement and he therefore 
termed the phenomenon the “gastro-colic reflex.” 

Welch and Plant ^ were able to produce an augmentation of colon 
activity in dogs and humans in response to feeding but never when 
food was introduced bj^ way of a gastrostomy. In their opinion, 
the term “gastro-colic reflex” is a misnomer and the phenomenon 
should be designated a “feeding reflex.” 

The procedures used by Holzknecht® and by Hertz® do not permit 
differentiation between the importance of feeding and filling the 
stomach in eliciting mass peristalsis. The observations of Cannon* 
that a close relationship exists between the ingestion of food and 
defecation fails to distinguish the conception of a gastro-colic reflex 
from that of a feeding reflex. 

Ivy is quoted by Pearcy and Van Liere* as having found that the 
gastro-colic reflex is really a duodeno-colon reflex, at least in the 
dog, for stimulation of the duodenum and upper jejunum caused 
defecation, whereas distention of the stomach never had such an 
effect. 

Our work was divided into two parts: first, the effect of filling 
the stomach with fluid on the motility of the colon; and, second, 
the defecation response to similarly filling the stomach or distending 
it with a balloon. 

The first study was made on cecostomized dogs which were 
trained to lie quietly upon a table with a stomach tube in place by 
way of the esophagus. The tandem balloon system of Templeton 
and Pollens® was used. Motility was recorded for 400 minutes with 
one set of balloons inserted by way of the cecostomy and the other 
inserted by way of the anus according to the technique described 
by Templeton and Lawson.® The records obtained represented the 
degree of motility simultaneously occurring in six segments of the 
colon. The average segment activity was then computed on a 
quantitative basis for each 50-minute period. To make this calcu- 
lation two arbitrary rules were followed. First, a segment was 
considered active if a contraction or contractions lasted for 1 minute 
or more; second, a segment was considered quiet if 2 or more minutes 
intervened between contractions. No attempt was made to measure 
the strength of activity as indicated by the height of contractions 
on the tracing. " 

Seventeen experiments were conducted on 2 dogs. At the end of 
200 minutes in S of these experiments a mixture of one-half pound 
of yeast and approximately 1100 cc. of buttermilk was administered 
by way of the stomach tube without interrupting the tracing. Nine 
of the experiments were continued as controls throughout the 400 
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minutes without experimental intervention. The average activity- 
in the first 200 minutes (Fig. 1) of all the experiments varied from ■ 
41 to 47% per 50-minute period. In those continued as controls, 
the average activitj'- in the second 200 minutes was less than the 
grand average of all of the experiments during the first 200 minutes 
and varied from 39 to 43% per 50-minute period. The filling of the 
stomach with the yeast and buttermilk mixture was followed by an ^ 
increase in colon activity which began during the first 50 minutes 
after the injection and had not reached a peak at the close of the 
experiment 200 minutes later. The activity rose from 41 to 74% 
during this period. 



Fig. 1. — Part A represents the average per cent of aqtivity in the 200-ininute con- 
trol period for all (17) experiments; Part B. in the 200-minutes following the control 
period. Curve 1 (Part B) represents the average per cent of activity in the 9 control 
experiments; Curve 2 (Part B), in the 8 experiments following the filling of the stom- 
ach with one-half pound of yeast and 1100 cc. of buttermilk. 


In the second study, where the index of response to the filling 
of the stomach was defecation, 14 animals were used. Of these 
animals, 11 were nintrained and recently obtained from the pound 
and 3 were house-broken and had been under laboratory environ- 
ment for a year or more. In 32 experiments on the untrained dogs 
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failure of defecation occurred in only 9 instances. These were all 
attributable to the inability of the animals to retain the mixture. 
When vomiting did not occur defecation was elicited immediately 
(usually within 1 minute) following the administration of the j^east- 
buttermilk mixture by way of a stomach tube. 

The three trained animals did not defecate following the filling 
of the stomach in the laboratory room where the experiments were 
at first being conducted. One of these animals was later studied in 
another room where the animals were accustomed to defecate. 
Under these conditions the filling of the stomach was invariably 
followed by defecation, except when visitors were permitted to 
observe. 

Gastrostomies were performed on 3 of the untrained animals 
which had previously responded with defecation upon filling the 
stomach by way of the esophagus. After allowing 2 weeks for 
recovery the yeast and buttermilk mixture was given by wa}’’ of the 
gastrostomy. In every instance defecation followed as quickly 
as when the stomach was filled by way of the esophagus. 

Since the material used in all of the experiments was fluid in 
nature, it seemed possible that some of it might be rapidly ejected 
from the , stomach into the duodenum and thus elicit the duodeno- 
colon reflex suggested by Ivy. To study this mechanism further, 
a balloon was inserted by way of the gastrostomy in each of the 
dogs that had previously responded with defecation to the filling 
of the stomach with the yeast-buttermilk mixture. The balloons 
were distended with 1100 cc. of air under 20 mm. of mercury pres- 
sure. Each animal was then rapidly bandaged with the inflated 
balloon left in place. Defecation was observed within 1 minute 
in all cases upon release of the animal. 

Summary. 1. Colon motility is augmented in dogs by filling the 
stomach with a mix-ture of one-half pound of yeast and 1100 cc. of 
buttermilk. 

2. Defecation is elicited in untrained animals by filling the stom- 
ach with a yeast and buttermilk mixture. 

3. In trained animals, defecation is elicited only when the envi- 
ronment is suitable. 

4. Distention of the stomach with a balloon is as effective in 
eliciting defecation in untrained animals as filling the stomach with 
a yeast and buttermilk mixture. 

The authors arc indebted to Dr. A. J. Carlson who made possible this study. 
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It has been shown previously^ that crystalline insulin (Stearns) 
has a more gradual and prolonged effect upon the blood sugar of 
diabetic patients than does standard commercial insulin; moreover, 
that by its use tlie diabetes of the patients could be controlled with 
fewer doses and fewer units. Similar results have been reported 
by Freund and Adler^ and by Mains and McMullen.^ 

Rabinowitch and his collaborators'* also confii’med these findings 
but attributed the prolonged action of crystalline insulin' to the 
zinc content thereof, for Scott and Fisher® pointed out that zinc is 
present in crystalline insulin. 

In order to determine whether or not tlie presence of zinc in 
crystalline insulin is responsible for the prolongation of its action and 
its efficiency in the treatment of diabetes, this investigation was 
undertaken. 

The effect of standard insulin (Stearns) was compared with that 
of standard insulin to which zinc had been added; also, the effects 
of these two preparations were compared with that of crystalline 
insulin and with tliat of another solution of Stearns insulin crystals 
Avith a very low zinc content. 

For the purpose of clarity, these preparations'* will be designated 
as follows; 

(A) Standard commercial insulin (Stearns) which has a zinc 
content of 0.02 to 0.05 mg. per 100 units.® 

(B) The same commercial preparation to Avhich enough zinc 
has been added to bring about a concentration of 1.2 mg. of zinc 
per 1000 units. 

(C) Crystalline insulin which had been used in the previous 
clinical investigation and which was shoAvn to contain 0.8 to 0.9 mg. 
zinc per 1000 units. 

(D) A crystalline insulin preparation with a zinc content of only 
0.25 mg. per 1000 units. 

In these studies, the minimum maintenance dose of (C) was 
determined and compared with the same dose of (A), (B) and of (D). 

Our experience in comparing various insulin solutions has led to 

* Prepared by Dr. Mehdlle Sahyun.Diiector of the Biochemical Laboratories of 
Frederick Stearns & Co. 
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the conclusion that the most equitable basis of comparison is the 
minimum maintenance dose. This represents the maximum glucose 
equivalent of the insulin studied, and thus is avoided the possible 
error of comparing the minimum glucose equivalent of one insulin 



Fig. 1. — Female, aged 50, admitted October 4, 1935. The minimum maintenance 
dose with crj’-stallinc insulin (C) was 30 units divided into 2 doses — 25 and 5. When 
(A) or (J5) were given in this dosage, the blood sugar curves ascended to hyperglycemic 
levels, although with (C) or (D) thej' remained within the control limits. 


with the maximum glucose equivalent of another. Inasmuch as it 
was shown previously that the minimum maintenance dose of crys- 
talline insulin is less than that of standard insulin, the former was 
used for comparison with an equal , dosage of the other insulin 
solutions. 
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Each of the four preparations was used in the treatment of 11 
diabetic patients. All of these patients were hospitalized and most 
of them had been under observation for more than a year. 

Six samples of blood were withdrawm for sugar analysis during a 
24-hour period, in each case only after the patient had remained 
on a constant insulin regime for 1 week. The criteria of diabetes 



control were blood sugars ranging between 70 and 180 mg. per 100 cc. 
Values less than 70 mg. were considered the level of insulin reaction, 
and those above 180 mg., the level of glycosuria. The accompanying 
charts (Figs. 1 to 5) represent characteristic blood sugar curves 
obtained in these studies. 

Analj’^sis of the blood sugar curves obtained in this studj' showed 
tliat the effect of (B) was similar to that of (A)-, and that the same 
patients w'hen receiving (0) or (D) were better controlled witii 
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fewer doses and fewer units of insulin than they had been with (A) 
or (B). Finally, a comparison between (C) and (B) on these same 
patients shoAved that ( D) was as efficient as (C) and that in some 
instances it Avas eA'^en more effective. 

Summary. The blood sugar loAA^ering action of four insulin prepa- 
rations, each one containing an amount of zinc different from the 
others, AA^as studied in diabetic patients. 
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Fig. 3.— Male, aged 47, admitted February 27, 1932. The blood sugar level in 
this patient was controlled by 30 units of (A) or (B) divided into two equal doses. 
AATth (C) or (D) , 20 units in two equal doses was sufficient. When this latter dosage 
was used with (A) or with (B), the blood sugar values rose to hyperglycemic levels. 


Analysis of the blood sugar cuta’-cs obtained in this study shows: 

1. That the addition to standard insulin of approximately 1.2 mg. 
of zinc per 1000 units did not significantly alter the action upon the 
blood sugar curA'e. 

2. That crystalline insulin (C) containing 0.8 to 0.9 mg. zinc per 
1000 units as well as a solution of crystalline insulin ( D) containing 
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0.25 mg. zinc per 1000 units allowed better control with fewer doses 
and fewer units than when either standard commercial insulin (A) 
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Fig. 4. — Female, aged 50, admitted Septembei 19, 1930. This patient’s minimum 
maintenance dose of ciysfalline insulin (C) had been determined as 40-0-35. A 
comparison of the effects of this dosage in each of the four different insulins showed 
hyperglycemic levels with (A) ; a moi e controlled curve with (B) and complete cent! ol 
with (C) or (U). 

or standard commercial insulin to which zinc had been added (B) 
were used. 

3. That the solution of crystalline insulin eontaining only 0.25 mg- 
zinc per 1000 units ( D) exerted an action upon the blood sugar at 
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least equivalent to that of crystalline insulin (C); indeed, in some 
instances (D) was even more effective than (C). 

Conclusion. From the above data it would seem that the pro- 
longed action of crystalline insulin cannot be attributed entirelj’’ to 
its zinc content. 
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Fig. 5. — Male, aged 50, admitted July, 19.32. This patient is extremely sensitive 
to insulin. His minimum maintenance dose with (A) was 30-.5-10; with (B), 20-0-5: 
with (C) or (D) 25-0-0. When 2.5-0-0 of (i?) was given, the blood sugar cun'e rose 
to hyperglycemic levels. 
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• OCCULT CARDIOVASCULAR SYPHILIS.* 

By Udo J. Wile, M.D., 

PHOFESSOH OF DERMATOLOGY AND BYPHILOLOQY, TJNn'ERSITT OF MICHIGAN 

MEDICAL SCHOOL, 

AND 

James S. Snow, M.D., 

INSTRUCTOR OF DERMATOLOGY AND SYPHILOLOGY, UNI\'ERSITY OF MICHIGAN 
MEDICAL SCHOOL, ANN ARBOR, MICH. 

We have been impressed by the large number of patients who 
are found to have cardiovascular sj'philis and yet who have come 
to the clinic entirely unaivare of tlie fact that they have heart 
trouble, hloreo^'er, in early cases the condition has usually not 
been recognized by the referring phj'sician. Many of these patients 
have no cardiac symptoms, and those with symptoms are sometimes 
found to have only minor physical findings. It is not necessary 
here to present statistics of the frequency of cardiovascular syphilis. 
It is a well-known fact that sj^ihilis is today one of the three great 
causes of cardiovascular disease, being second only to rheumatic 
fever and senile degenerative clianges. And of these tliree causes, 
it is the only one for which preventive measures are known and 
available. 

The fullj^ developed syndromes of aneurj^sm and aortic regurgita- 
tion are usually readily detected clinically, but unfortunately the 
diagnosis of the disease at tliese late stages is of relatively little 
benefit to the patient. The important point in cardiovascular 
syphilis, just as in many other conditions is diagnosis in early stages 
while the condition is still amenable to treatment. 

The diagnosis of cardiovascular sjqihilis in its early stages presents 
considerable difficulty. Allbutt,^ in 1915, emphasized the impor- 
tance of a change in the quality of the second sound in the aortic 
area which he described as a “tympanic second sound,” citing 
Potain’s comparison of it to the sound of the tabourka, an Algerian 
eartlien drum. The development of roentgenologic methods of 
studying intrathoracic lesions, and the development of dependable 
serologic tests for syphilis, have been of considerable additional 
value. In 1930, Reid^' in a study of the clinical records of cases 
that came to autopsy found that cardiovascular syphilis had been 
diagnosed before death in onty 56%, and furthermore that in one- 
third of the cases not diagnosed the condition was in an advanced 
state. Moore et in a similar study found that only^ a small 
percentage of the cases of uncomplicated aortitis were diagnosed 
during life. They established adequate criteria for its diagnosis, 
which are now accepted by the Cooperative Clinical Gro^P for me 
Study of Sjqihilis. Maynard® has shown that sjqjhilitic aortitis 
can- be diagnosed much earlier than is commonly thought possible, 

* Studies and Contributions from the Department of Dermatology and SsThil- 
ologj-, Univereitj' of Michigan Medical School, serr-ice of Dr. Udo J. Wile 
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by routine periodic examination of all syphilitic patients in a heart 
clinic throughout the course of their disease. Grant, ^ Moore, and 
Cole® have shown that the prognosis in cardiovascular syphilis is 
better, the earlier antisyphilitic treatment is begun, and that the 
condition can be arrested by adequate therapy in the majority of 
cases of uncomplicated aortitis. 

In this study we wish to present an analysis of the symptoms and 
physical findings in a series of 210 cases of cardiovascular syphilis, 
and from this to point out the occult nature of the conditions encoun- 
tered, and to make suggestions regarding their earlier diagnosis. 
This paper will be followed by a second one which will consist of a 
study of the roentgenologic abnormalities found in this series and 
a correlation between these and the clinical findings. 

General Data. The material for this study was obtained from 
the records of patients examined at the University Hospital during 
the 7-year period; 1930 through 1936. The majority of these 
patients were seen by both the Department of Medicine and the 
Department of Dermatology and Sj'philology. For purposes of 
analysis we have separated the cases studied according to their 
predominating feature into the following groups: 


Table 1. 

Number of 
cases. 

Aortitis, uncomplicated 83 

Aortitis with insufficiency 66 

Aortitis with aneurysm (small, 26; large, 35) 61 

Total . 210 


Uncomplicated Aortitis. The criteria used for the diagnosis of 
uncomplicated aortitis were similar to those developed by Moore 
et While we recognize that the early stages of aortitis may 

present no Roentgen changes, in this series we have included only 
those cases with demonstrable roentgenologic or gross pathologic 
evidence of dilatation of the aorta. The dilatation was of slight 
or moderate degree in this group and in most cases was fusiform in 
type. The diagnosis of aortic insufficiency was made on the clinical 
findings of a diastolic murmur at the aortic area, abnormal pulse 
pressure and Roentgen ray evidence of cardiac enlargement. 

There is considerable variation in the use of the term “aneurysm.” 
Some VT-iters use it in the strict sense of a sac; and, as Cole,® apply 
it only to large saclike dilatations of the aorta. On the other hand, 
OsleU® in speaking of true aneurysm states “they may be fusiform, 
cirsoid or sacculated. Aneurysms are usually fusiform, resulting 
from a uniform dilatation of the vessel, or saccular,” and Norris 
and Landis® state “an aneurysm may be defined as any circum- 

* Diagnostic criteria of uncomplicated syphilitic aortitis: 1, Fluoroscopic evi- 
dence of aortic .dilatation; 2, increased I'etromanubrial dullness; 3, history of circula- 
tory embarrassment; 4, tjunpanitic, bell-like tambour accentuation of aortic second 
sound; 5, progressive cardiac failure; 6, substernal pain; 7, paroxj-smal dyspnea. 
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scribed or localized expansion or dilatation of the lumen of an 
arterjL” We have found a more or less middle course more con- 
venient clinically and in this study have included in the group of 
aneurysms those cases having eitlier a marked fusiform dilatation 
of the aorta or actual sacculation,’ small or large. In our second 
paper we will attempt to define aneurysm in terms of the roentgeno- 
logic findings in accordance with orthodiagrammatic measurements. 
In the present study, films were available in 190 cases and 156 of 
these had complete fluoroscopic study with ortliodiagram. 

The Kahn serologic test was positive in 92% of the series. The 
incidence of positive serology findings was practically the same in 
each group. 

The average age for the entire group was 51 j'^ears. Seventy-one 
per cent were between the ages of 40 and 60. There were 154 males 
and 56 females. The ratio of males to females was: 2 to 1 in tlie 
group of uncomplicated aortitis; 3 to 1 in the group of aortitis with 
insufficiency; and 4.5 to 1 in the group of aneurysms. 

The ratio of white patients to colored patients admitted to this 
hospital during the period covered by this study was approximately 
47 to 1. In this series of cardiovascular lues, there were 196 white 
and 14 colored patients, a ratio of 14 to 1, or approximately 3 times 
more negroes than would be expected from the general admission 
ratio in this locality. 

Analysis of the occupations of these cases showed tliat there were 
73 laborers who had done heavy work; 47 tradesmen; 29 office 
workers; 6 professional men; and 55 housewives. 

The probable duration of the syphilitic infection prior to diagnosis 
was ascertained in 170 cases. This was found to be more than 
15 years in 90%. 

Regarding treatment previous to diagnosis, 79% had had no anti- 
luetic therapy; 17% had received poor treatment according to 
modern standards; and 4% had received only fair therapy. No case 
had received ideal or even good early antiluetic therapy. These 
findings are in accordance with those of the Cooperative Group for 
Study of Syphilis and recently published by Cole^ and emphasize 
the value of early antisyphilitic treatment in preventing cardio- 
vascular damage. 

The blood pressure was found to be low or within normal limits 
in 138 cases. The systolic reading was between 145 and 200 mm. Hg 
in 63 cases, and above 200 in 9 cases. Care was exercised in making 
the diagnosis of imcomplicated syphilitic aortitis in the presence of 
high blood pressure. 

The frequencj’ of occurrence of neurosjqihilis in "^cardiovascular 
syphilis is given bj^ Riven and Feigenbaum'^ as 10% and by 'V^ffiite*® 
as 16 to 20%. In our series of cases there was some abnormality 
of the pupils in 23 %. Spinal fluid examination was done on 96 cases. 
Some patients presented definite clinical evidence of luetic central 
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nervous system involvement, but because of age or their general 
condition, a spinal puncture was not done. A total of 65 patients 
was found to have either clinical or serologic evidence of central 
nervous system syphilis. This Avas 31 % of the total group studied. 
It is interesting that Burnett and Rymer- in a recent study of 
215 cases of neurosyphilis report the occurrence of cardiovascular 


involvement in 33%. 

In this series there were 34 deaths in the hospital, and post- 
mortem examinations Avere performed on 21. SeA^en deaths AA-ere 
found to be due primarily to ruptured aneurysms, and 9 to aortic 
insufficiency Avith heart failure. There Avere 2 deaths in the group 
of simple aortitis, 1 of coronary occlusion, and 1 due to heart block 
together Avith cirrhosis of the liA'^er. In the remaining 3 cases, the 
primary cause of death Avas not considered related to the cardio- 
A'ascular sy-stem. 

The extent of the thoracic aortic iinmlvemcnt is shown in Table 2. 


Table 2.— Extent of Thobacic Aoutic Involvement. 


\ . Aortitis 

Clinical type. uncomplicated. 

Number of cases . . 83 

Ascending arch ... 79 (95%) 

Horizontal .... 19 (23%) 

Descending . ... . 7 ( 8%) 


Aortitis with .Aortitis with 


insufficiency. aneurysm. Total. 

66 61 210 

66 (100%) 50 (82%) 195 (93%) 

20 ( 30%) 39 (64%) 78 (36%) 

5( 8%) 14(23%) 26(12%) 


There Avas evidence of invoh^ement of the ascending part of the 
aorta in 93% of the entire series of cases; 36% shoAved involvement 
of the horizontal part, and 12% of the descending aorta. A number 
of cases had involvement of more than one portion. The group of 
aortitis Avith aneurysm had almost 3 times as frequent inAmlvement 
of the horizontal and descending portions of the aorta as the other 
tAvo groups. This Avas found to be a A'^ery important characteristic, 
as in these locations there frequently Avas produced the so-called 
“silent” aneurysm Avith A^ery feAv positiAe findings on physical 
examination. 

Symptomatology. Table 3 sIioaa^s the incidence of cardiovascular 
symptoms and also the general physical status of these patients on 
admission. 

Table 3.— Symptoms and General Condition. 


T.vpe. 

Aortitis 

uncomplicated. 

Aortitis with 
insufiicicncy. 

Aortitis with 
.anrurysm. 

Tota!. 

Number of eases . 

83 

66 

61 

210 

Chief complaint referable 
to cardiovasc. system . 

12 (14%) 

39 (59%) 

32 (52%) 

S3 (39%) 

Second, symptoms refer- 
able to cardiovasc. syst. 

26 

15 

17 

' 58 (28%) 

No cardiovasc. symptoms 

45 (54%) 

12 (18%) 

12 (20%) 

69 (33%) 

.Able to work .... 

79 (95%) 

35 (53%) 

32 (52%) 

146 (70%) 

Not able to work due to 
cardiovasc. symptoms . 

4 

31 

29 

04 (30%) 
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The occult nature of cardiovascular syphilis is well illustrated 
by the finding that in the group of uncomplicated aortitis 54% had 
no sj’inptoins at all which were referable to their cardiovascular 
system. Only 14% of this group came to the hospital because of 
chest symptoms and 32% had symptoms which were elicited in a 
careful history. 

As might be expected, the incidence of symptoms was greater in 
the group of aortitis with insufficiency. The majority of these 
presented themselves in the medical clinic complaining of “heart 
trouble.” The chief complaint of 59% of this group was referable 
to their cardiovascular system, and an additional 23% had secon- 
dary symptoms of such a nature. However, we wish to point out 
that even in this group having definite aortic regurgitation 18% had 
no cardiovascular symptoms. Some of these were found to have con- 
siderable cardiac enlargement and yet were entirely symptom-free. 

In the group of .aortitis with aneurysm only 52% came to the 
hospital because of chest symptoms, and 20% were entirely symp- 
tom-free. 

In the entire series of cases studied only 39% presented a cardio- 
vascular chief complaint, an additional 28% had symptoms which 
were elicited on careful history-taking, but 33% had no symptom 
referable to their cardiovascular system. In this one-third, the 
disease was entirely occult as far as warning signals w’ere concerned 
and the patients were unaware that tliey had any heart trouble. 

In the group of uncomplicated aortitis only 5% were unable to 
work due to their chest symptoms; and even in tlie entire series 
studied only 30 % Avere incapacitated by their cardiovascular symp- 
toms at the time of diagnosis. 

Dyspnea and pain were the most frequent symptoms noted 
(Table 4). 

Table 4. — Symptoms of Dy'spnea and Chest Pain. 


Type. 

Uncomplicated 

aortitis. 

Aortitis with 
insufficiency. 

Aortitis with 
aneurysm. 

Number of cases 

.... 83 

66 

61 

Dyspnea on exertion 

.... 29 (35%) 

55 (83%) 

43 (70%) 

Paroxysmal dyspnea 

. . . . ' 9 

27 (41%) 

22 (36%) 

Pain. 

Definite substernal pain 

.... 24 (28%) 

24 (36%) 

30 (49%) 

Angina-like attacks 

.... 9 (10%) 

11 

5 

Sense of constriction or 
chest 

Oppression in 
. . . . 6 

12 (18%) 

17 (23%) 

Neuralgia of chest wall . 

. . . . 2 

1 

16 (26%) 

No chest pain 

.... 51 (61%) 

28 (43%) 

18 (30%) 


In the group of uncomplicated aortitis only 35% gave a history 
of dyspnea on exertion. Only 28% said that they had had sub- 
sternal pain, and 10% of these consisted of anginal-like attacks; 
61 % of this group had no chest pain or discomfort. 

The incidence of symptoms was found to be considerably increased 
in the presence of insiifficiency or aneurysm. Dyspnea ivas most 



WILE, snow; occult CAllDIOVASCULAK SYPHILIS 245 

frequent in the group of aortitis with insufficiency where it was' 
present in 83%. Definite substernal pain occurred in 36% of this 
group and there was a sense of constriction or oppression in the chest 
in 18%. Of this group with insufficiency, 43% had no chest pain. 

Definite substernal pain was found most frequently in the group 
of aneurysms where it occurred in 49%; 23% of this group had a 
sense of constriction or oppression in the chest. However, even in 
this group of aneurj^sm 30% had no chest pain or discomfort what- 
soever, and 30% had no dj'^spnea on exertion. 

The subjective sensation of palpitation was noted in 40%, being 
about equally distributed among each group. Cough occurred in 
32% of the entire series but was most frequent in the group of 
aneurysm, where 78% had, or stated that they had been troubled 
by a prolonged cough. Hoarseness was rare, except in the group 
of aneurysm where it occurred in 44%. Difficulty in swallowing 
was noted in 13% of cases of aneurysm. There was found to be 
involvement of the horizontal portion of the aorta in 70% of the 
cases of aneurysm with cough and in practically all of those with 
hoarseness or difficulty in swallowing. 

The duration of the cardiovascular symptoms for the entire series 
is shown' in Table 5, 

Table 5. — Duhation of Symptoms, 


Less than 3 months , 6 

3 to 7 months 29 

7 months to 1 5 ’’car 43 

1 to 2 years 49 

2 to 4 years 10 

More than 4 years 4 

Total number with symptoms 141 


Symptoms were of less than one year’s duration in 55%, and less 
than 2 years’ duration in 90%. 

It is of interest to note that of the 83 cases that came to the 
hospital with a chief complaint referable to their cardiovascular 
system, 86% were found already to have either aortic insufficiency 
or aneurysm. And, furthermore, of the total number of cases 
having any cardiovascular symptoms (141) 73% were found already 
to have one of these major structural complications. Considering 
the poor prognosis in both of these conditions, it is obvious that 
treatment is indicated long before the appearance of symptoms, 
if the diagnosis can be made during the asYunptomatic period. 

Clinical Findings. The occurrence of the various findings on 
physical examination in the different groups is tabulated in Table 6. 

'The most frequent physical sign of aortitis was found to be a 
change in the quality of the second sound in the aortic area. This 
was found to be “tambour” in the majority of instances, sometimes 
merely accentuated. An abnormal second sound was present in 
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Table C. — Summary op Physical Signs. 


I 

Signs of Aortitis. 

“Tambour” or changed A's . 

Aortitis 

uncomplicated, 

83. 

60(72%) 

Aortitis wth 
insufficiency, 

6G. 

Aortitis with 
aneurysm, 
61. 

32 (52%) 


Systolic murmur at aortic area 

42 (51%) 


30 (50%) 


None 

18 (22%) 


22 (3G%) 

II. 

Signs of Aortic Insufficicncu. 
Marked carotid pulsation 

7 

48 

22 


Diastolic murmur at base 

7 

GO 

25 


Abnormal pulse pressure 

21 

58 

14 


Cardiac enlargement (20%' or 
more by Roentgen ray) 

8 (9%) 

53 

20 (32%) 


None 

50 

0 

20 

III. 

Signs of Ancurgsm. 

Visible tumor or marked area 
of increased dullness at base 

0 

2 

32 (52%) 


Tracheal tug 

0 

G 

22 (36%) 


Paralysis of vocal cords . 

2 

1 

14 (23%) 


Abnormal pupils (total, 48; 
23%) 

20 

12 

IG 


Difference of blood pressure of 
more than 10 ram. Hg in 
2 arms 

11 

12 

24 (40%) 


None 

54 

35 

11 (18%) 


72% of the cases of uncomplicated aortitis and 52% of those with 
aneurysm. A systolic murmur at the aortic area was the next most 
common finding, being present in 51 % of the simple aortitis group 
and 50% of those with aneurysm. There were found to be no 
physical signs of aortitis in 22% of the uncomplicated group and 
36% of the aneurysm group. There Avas definitely roentgenologic 
evidence of cardiac enlargement in onlj' 9% of the simple aortitis 
group although all had demonstrable aortic dilatation. Only 32% 
of the group Avith aneurysm Avere found to haA^e cardiac enlargement. 

The most frequent physical sign in the group of aneurysms AA'as a 
A'isible tumesence or a marked area of increased dullness at the base. 
This occurred in 52% of this group. A tracheal tug AV'as found in 
36% of the cases AA'ith aneurysm and paralysis of a Amcal cord AA’as 
present in 23%. A difference in blood pressure in the tAA^o arms of 
more than 10 mm. Hg Avas obtained in 40% of the cases Avith aneu- 
rysm. It is important to note than 18% of the cases of aneurysm 
presented no physical signs of heart disease cA^en on careful exam- 
ination. All of tliese AA'ere found to liaAm inA'ohTment of the hori- 
zontal or descending portions of the aorta. 

Electrocardiographic study Avas made in 81 cases. The majority 
of these AA^’ere from the group AAntli aortic A^ahm insufficiency or 
complained of angina-like pain. The most frequent findings AA'ere 
an abnormal left axis deviation, being present in 41 cases. Arrbj^h- 
mia was found in 17, and 4 cases presented evidence of conductiA'e 
block. There AA'as an abnormal QRS complex or S-T interA^al in 
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14 cases. Normal electrocardiographic tracings were reported in 
13 of the 81 cases studied. We have not been impressed by the 
usefulness of electrocardiogram studj-^ in early diagnosis of aortitis. 

Summary. 1. An analj'sis of 210 cases of syphilitic cardiovascular 
disease is presented. These consisted of 83 cases of uncomplicated 
aortitis, 66 cases of aortitis with insufficiencj" and 61 cases of 
aneurysm. 

2. In the group of uncomplicated aortitis 54% of the cases were 
found to have-no symptoms referable to their cardiovascular system. 
Only 14% of this group came to the hospital because of heart trouble. 
Even on careful physical examination no clinical signs of aortitis 
were found in 22% of this group. 

3. In the group of aortitis with insufficiencj^ 18% were asympto- 
matic so far as the cardiovascular system is concerned. 

4. In the group of aneurysm 20% had no symptoms suggesting 
mediastinal lesions and furthermore 18% presented no abnormal 
physical findings, i. e., the process was entirely occult clinically. 

5. In the entire series studied the disease was found to be occult 
symptomatically in one-third of the cases. 

Conclusions. In view of these findings the diagnosis of these occult 
manifestations at an early stage is obviously difficult. In every 
syphilitic patient during the period of latency the cardiovascular 
system must be suspected and particular significance attached to 
the minor physical findings in this group. "V^^en these are present, 
particularly changes in the aortic second sound and a soft systolic 
murmur at the aortic area, a strong suspicion must arise that early 
occult cardiovascular disease exists. Such findings, therefore, re- 
quire complete investigation, which should include a careful fluoro- 
scopic study together with orthodiagraphic or teleoroentgenographic 
measurements of the heart and of the aortic caliber. 

When symptoms referable to cardiac disease occur in a known 
syphilitic, most of these will already be found to have developed 
either aortic insufficiency or marked increase in aortic caliber, which 
may be regarded as aneurysmal dilatation. 

In the series studied, dyspnea occurred far more commonh' with 
aortic insufficiency whereas pain was a prominent sjTnptom in both 
early and late aneurysm. In the aneurysmal group it is important 
to emphasize that marked increase in caliber cannot be e.xcluded 
by normal cardiac physical findings particularly in cases where the 
aortic ring itself is not involved. The occasional freedom from 
symptoms even in large dilatations and the existence of marked 
sj'mptoms in small aneurysms constitutes a diagnostic paradox of 
great interest. The size of the aneurysm is not nearly so marked a 
factor in the production of symptoms as its location. 

The frequency with which asymptomatic patients are found upon 
careful phj^sical examination to have definite aortitis, and not 
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infrequently even aneurysm, emphasizes the importance of a careful 
roentgenologic studj^ of both heart and aorta of all cases of syphilis 
in their period of latency. 
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THE 'cardiovascular COMPLICATIONS OF 
HYPERTHYROIDISM. * 

By a. Carlton Ernstene, M.D., 

ASSOCIATE physician! CLEVELAND CLINIC FOUNDATION, CLEVELAND, OHIO. 

Since the original description of exophthalmic goiter by Parry,^ 
it has been recognized that symptoms and signs referable to the 
cardiovascular system occupy a prominent place in the clinical 
picture of hyperthyroidism. The present communication sum- 
marizes the results of an analysis of the cardiovascular complica- 
tions in a series of 1000 consecutive cases of thyrotoxicosis with 
particular reference to the incidence of organic heart disease, con- 
gestive heart failure and important disturbances of cardiac rh54;hm. 

Material and Results. The age of the 1000 patients ranged from 
3 to 81 years; 237 were males and 763 were females. Four hundred 
eighty-eight were classified as having diffuse goiter, 353 nodular 
or adenomatous goiter, 119 combined diffuse and nodular goiter, 
and 28 colloid goiter. Surgical treatment was carried out in 988 
patients, while in 12 the severity of the thjTotoxicosis or the presence 
of some serious complication prevented active treatment or made 
Roentgen therapy the procedure of choice. 

Of the 1000 patients, 173 presented clinical or electrocardiographic 
evidence of organic heart disease, while 32 additional individuals 
had enlargement of the heart by roentgenologic examination but 
presented no other signs of organic heart disease (Table 1). Al- 
though it is possible that some of the latter may have had pathologic 
myocardial changes, it is believed that in the great majority the 
enlargement was due to simple dilatation incident to the thyro- 

* Read before the American Clinical and Climatological Association, Baltimore, 
Md., October 11, 1937. 



ernstene: complications of hyperthyroidism 


249 


toxicosis. Hearts of normal size showing no signs of organic heart 
disease were found, in 795; arterial hypertension was present in 43 
of these. 

Important disturbances of cardiac rhythm were; observed in a 
little over 20% of the 1000 patients (Table 2). Amlcular fibrillation 
occurred in 207 individuals; in 96 the arrhythmia was recorded 
before operation either in its continuous form or in paroxysms of 
long or short duration, while in 111 it developed for the first time 
as a postoperative complication. Approximately one-half of the 
patients with auricular fibrillation presented evidence of organic 
heart disease. In 94 individuals, however, the arrhythmia occurred 
in the absence of organic heart disease, while in 9 additional patients 
the only abnormality detected consisted of slight enlargement of 



Fig. 1. — The age incidence of auricular fibrillation in hyperthyroidism. 


the heart by roentgenologic examination . Auricular flutter occurred 
in 2 patients, auricular paroxysmal tachycardia in 5, and ventricular 
paroxj'^smal tachycardia in 2. Premature beats also were encoun- 
tered; but their incidence did not seem to be appreciably greater 
than in the general run of patients seeking medical advice for con- 
ditions other than thyrotoxicosis. 

The case histories of the patients with auricular fibrillation were 
analyzed with reference to the effect of age, duration of hyper- 
thyroidism, tjqie of goiter and the degree of elevation of the basal 
metabolic rate upon the incidence of the arrhji;hmia. All three 
types of auricular fibrillation, namely the continuous form, the 
• paroxj’^smal form present before operation, and auricular fibrillation 
which develops for the first time as a postoperative complication. 
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were more common in patients over 45 years than in younger 
individuals. When the three forms were considered together, 
approximately 75% of all cases were found to have occurred in 
persons beyond the age of 45 (Fig. 1). There was no apparent 



Fio. 2. — The effect of the duration of hyperthyroidism on the incidence of auricular 

fibrillation. 
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Fig. 3. — The effect of the type of goiter on the incidence of auricular fibrillation. 


relationship between the duration of the hyperthyroidism and the 
incidence of auricular fibrillation when all patients with the arrhy- 
thmia were considered together. When individuals of the age group 
with the greatest incidence of auricular fibrillation (46 to 65 years) 
were considered separately, however, the arrhythmia occurred much 
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more frequently in those who had had thyrotoxicosis for 3 or more 
years than in those who had had symptoms for a shorter period 
(Fig. 2) . In every age group up to 65 years, the percentage incidence 
of auricular fibrillation was greater in patients with adenomatous 



NUMBER OF CASES OF HYPERTHYROIDISM 



Fig. 4. — The absence of relationship between the basal metabolic rate and the 
incidence of auricular fibrillation. 

goiter than m those with diffuse goiter (Fig. 3). Amicular fibrilla- 
tion occurred in 31 % of 353 patients who had adenomatous goiter, 
in 14% of 4SS individuals with diffuse goiter, and in 18% of 119 
patients with combined diffuse and adenomatous goiter. No rela- 
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tionship was demonstrable between the degree of elevation of the 
basal metabolic rate and the incidence of auricular fibrillation 
whether one considered all patients together or limited the analysis 
to the age group with the greatest incidence of the arrhythmia 
(46 to 65 years) (Fig. 4). 

The course of the tlu-ee types of auricular fibrillation is presented 
in Table 3. Normal sinus rhythm was reestablished spontaneously 
within 10 days after operation in one-third of the patients vdth the 
continuous form of the arrhythmia. Quinidine sulphate was admin- 
istered after the tenth postoperative day to one-half of the remaining 
patients in the group, and in 60% of these reversion to sinus rhythm 
occiured. Of the 27 patients who had paroxysmal auricular fibrilla- 
tion before operation, 15 experienced a recurrence of the arrhjdhmia 
after operation, and in all of these except 2 who died, normal rhjdhm , 
was reestablished within 5 days. In the group in which auricular 
fibrillation developed for the first time as a postoperative complica- 
tion, spontaneous reversion to sinus rhythm occurred in all patients 
who survived as well as in 4 of the 10 who died. 

Congestive heart failure was present in 44 of the 1000 patients 
(Tables 1 and 2). Approximately two-thirds of these had auricular 


Table 1. — Organic Heart Disease in 1000 Consecutive Cases of 
Hyperthyroidism. 


Type of heart disease. 

No. of 
cases. 

With 

auricular 

fibrillation. 

With 

congestive 

failure. 

Arteriosclerotic 

85 

57 

IS 

Hypertensive . 

64 

35 

17 

Rheumatic 

22 

12 

7 

Luetic aortitis 

1 

0 

0 

Congenital cardiac anomaly 

1 

0 

0 

Enlargement of heart without other evidence 
of organic heart disease 

32 

, 9 

2 

No cardiac enlargement — no eiddence of or- 
ganic-heart disease 

795 

94 

0 

Totals 

1000 

207 

44 


Table 2. — Disturbances op Cardiac Physiology in 

OF Hyperthyroidism. 
Type of disturbance. 

Auricular fibrillation 

With organic heart disease 

Without organic heart disease 

Auricular flutter 

Auricular paroxysmal tachycardia 

Ventricular paroxysmal tachycardia .... 

Congestive heart failure 

With auricular fibrillation 

With normal rhythm 

Angina pectoris 

Cardiac asthma 


1000 Consecutive Cases 

No. of cases. 

. . . 207 

. . 104 

... 103 

. . . 2 

... 5 

. . 2 

... 44 

29 

15 

... 5 

... 3 


fibrillation, and all but two presented evidence of organic heart 
disease. The two exceptions had auricular fibrillation and showed 
limited enlargement of the heart by roentgenologic examination 
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but this was considered to be due to dilatation rather than to myo- 
cardial disease. 

Five of the 1000 patients had angina peetoris and 3 had cardiac 
asthma. 

Table 3. — The Coubse of Atjhicular Fibrillation in Hyperthyroidism. 


No. of No. of 

Type of auricular fibrillation cases. Type of auricular fibrillation. cases. 

Continuous G9 Spontaneous reversion to sinus 

No operation 9 rhythm 13 

Patient died after operation . . 0 Auricular fibrillation persisted 

Spontaneous reversion to sinus until death 2 

rhythm after operation . 21 No recurrence of auricular fibril- 

Quinidine sulphate administered after operation 

after operation .... 20 Postoperative Ill 

Auricular fibrillation persisted 8 Patient died 10 

Reversion to sinus rhythm . 12 Postoperative auricular fibril- 

Quinidine sulphate not given — lation persisted until death .. 6 

auricular fibrillation persisted . 13 Spontaneous reversion to sinus 

Paroxysmal before operation . . 27 rhythm before death . . 4 

Auricular- fibrillation recurred Patient lived 

after operation .... 15 Spontaneous reversion to sinus 

rhythm 101 


The postoperative mortality was considerably greater in patients 
who had auricular fibrillation either before or after operation than 
it was in individuals with normal cardiac rhythm (Table 4). This 

Table 4. — Mortality Statistics. 



No. of 

Deaths 

after 

Mortality 


cases. 

operation. 

(%). 

Total senes — consecutive cases subjected to 

operation 

1600 

32 

2.0 

Adenomatous goiter without hyperthy- 

roidism 

618 

3 

0.5 

Hyperthyroidism 

988* 

29 

2.9 

With regular rhythm 

790 

11 

1.4 

With auricular fibrillation .... 

198 

18 

9.1 

Auricular fibrillation present before 

operation 

87 

8 

9.2 

Postoperative auricular fibrillation 

only 

111 

10 

9.0 


* No operation performed in 12 of the 1000 cases of hyperthyroidism studied. 


was true whether or not the patient with auricular fibrillation pre- 
sented evidence of organic heart disease. Factors which appeared 
to influence postoperative mortality most importantly, however, 
were the severity of the thjTotoxicosis, the age of the patient and 
the intensity of the postoperative reaction. Of the 18 patients 
who had auricular fibrillation either before or after operation and 
who died after operation, only 6 were less than 55 years of age. 
Evidence of organic heart disease was present in one-half of the 
18 patients but in only 5 was congestive heart failure a contributory 
cause of death. Of the 11 patients who had no disturbance of car- 
diac rhythm and who died after operation, 6 had organic heart 
disease but in only one was congestive heart failure a contributory 
cause of death. 
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Discussion. Organic lieart disease constitutes one of tlie most 
important complications of hyperthjToidism. Usually the cardiac 
condition has caused little or no trouble prior to the onset of thyro- 
toxicosis, but the increased load on the heart during hj^^erthyroidism 
frequentlj'- results in the development of significant cardiovascular 
symptoms and signs. Chief among these are auricular fibrillation 
and congestive heart failure while auricular flutter, paroxysmal 
tachycardia, angina pectoris and cardiac asthma occur at times. 

Auricular fibrillation occurs either in its continuous form or in 
paroxysms of variable duration in about 10% of all patients with 
hyperthyroidism. In another group of about the same numerical 
size, the arrhythmia develops as a temporary disturbance within 
2 or 3 days after thyroidectomy. Although am’icular fibrillation 
occurs at times in young indhdduals with normal hearts, approxi- 
mately one-half of all patients have organic heart disease. Seventy-five 
per cent of the patients are more than 45 years of age and, it is evi- 
dent, therefore, that myocardial or coronary artery changes constitute 
an important predisposing factor even though these changes may 
not be detectable by clinical means alone. The duration of the 
thyrotoxicosis and the type of goiter also influence the incidence of 
auricular fibrillation while the degree of elevation of the basal meta- 
bolic rate has no effect. From clinical observation alone, however, 
one obtains an impression that the arrhythmia is more common in 
patients who present a general picture of severe hyperthyroidism. 

The more frequent occiurence of auricular fibrillation in indi- 
viduals with adenomatous goiter than in those with diffuse goiter 
probably is due in large part to the longer average duration of thjTO- 
toxicosis in the former group but another important factor may be 
present. There is considerable evidence that many patients with 
adenomatous goiter have previously experienced prolonged or 
repeated periods of low-grade unrecognized hjqierthyroidism. Such 
subclinical thyz’otoxicosis may favor the gradual development of 
myocardial damage and thus predispose to the occurrence of auricu- 
lar fibrillation. 

The factors which predispose to the development of auricular 
fibrillation as a postoperative complication are the same as those 
which govern the occiurence of the arrhythmia before operation.^ 
In postoperative auricular fibrillation, however, an additional 
stimulus connected with the operation or the early postoperative 
course is , necessary to initiate the arrhji;hmia. . Segal and Means^ 
demonstrated that the basal metabolic rate is increased to a variable 
but usually considerable degree during the first few days after 
subtotal thyroidectomy in patients with hj^perthyroidism. The 
rise, they believe, is the result principally of fever and emotional 
disturbance. It seems probable that this rapid increase in the 
metabolic rate and the consequent increased load upon the heart 
are the essential factors responsible for the initiation, of auricular 
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fibrillation, and that the same factors may also control the duration 
of the arrhythmia. It must be emphasized, however, that the abnor- 
mal rhythm may occur in individuals' in whom the postoperative 
reaction and elevation in temperature are of mild degree. 

Congestive myocardial failure, generally of slight or moderate 
degree but occasionally severe, occurs in approximately 4% of all 
patients with hyperthyroidism. Very active thyrotoxicosis usually 
is present but mild hyperthyroidism of long duration results at 
times in the development of advanced failure. The^two most im- 
portant factors responsible for congestive failure are the presence 
of organic heart disease and the occurrence of uncontrolled auricular 
fibrillation. Auricular fibrillation is present in approximately two- 
thirds of all patients in whom failure develops, and the great major- 
ity of these either present evidence of organic heart disease or are 
of such an age that the possibility of changes in the coronary arteries 
cannot be excluded. In unusual instances, however, congestive 
failure appears to be the direct result of uncontrolled auricular 
fibrillation in a young person who presents no evidence of organic 
heart disease. On the other hand, organic heart disease is almost 
always present in individuals in whom thyrotoxicosis is complicated 
by myocardial failure with normal cardiac rhythm. 

The greater postoperative mortality in patients Avho have auricu- 
lar fibrillation either before or after operation cannot be interpreted 
as evidence that the arrhythmia per se greatly increases the opera- 
tive risk. Congestive heart failure was a contributory cause of 
death in less than one-third of the fatal cases in Avhich auricular 
fibrillation -was present. Moreover, in 4 of the 10 fatal cases in 
which the arrhythmia developed as a postoperative complication, 
normal rhythm was reestablished spontaneously before death. 
Such spontaneous reversion to sinus rhythm does not occur in a 
failing heart. The statistics simply indicate, therefore, that auricu- 
lar fibrillation is more common in patients in whom, because of age, 
the general condition of the individual and the severity of the hyper- 
thyroidism, postoperative mortality is greater. Emphasis must be 
placed not upon the danger of auricular fibrillation but upon the 
necessity for thorough, unhurried pre-operative care in all elderly 
patients, in all individuals with severe hyperthyroidism, and in all 
Avith auricular fibrillation. 

Summary and Conclusions. 1. A study has been made of the 
cardiovascular complications in 1000 consecutive cases of hyper- 
thyroidism. 

2. Clinical or electrocardiographic evidence of organic heart 
disease Avere present in 173 patients; 32 others had enlargement of 
the heart by roentgenologic examination but no other signs of 
organic heart disease. 

3. Auricular fibrillation occurred in 207 patients. In 96 of these, 
the arrhythmia aa'us present before operation either in its continuous 
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form or in paroxysms of variable duration, wbile in 111 it developed 
for the first time as a postoperative complication. 

4. The factors which influenced the incidence of auricular fibrilla- 
tion most importantly were the presence of organic heart disease, 
the age of the patient, the duration of the hyperthjToidism and the 
type of goiter. The degree of elevation of the basal metabolic rate 
had no effect. 

5. Normal sinus rhythm was reestablished spontaneously in one- 
third of the patients with the continuous form of auricular fibrilla- 
tion. Quinidine sulphate was administered to one-half of the re- 
maining patients in this group, and in 60% of these reversion to 
sinus rhji;hm occurred. 

6. Congestive heart failure was present in 44 patients. The two 
most important factors responsible for this complication were 
organic heart disease and uncontrolled auricular fibrillation. 

7. The postoperative mortality was considerably greater in 
patients who had auricular fibrillation either before or after opera- 
tion than it was in individuals with normal cardiac rhythm. 
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General Hygiene and Preventive Medicine. A Text-book for College 
Students, Medical Students, Nurses, Public Health Workers and Social 
Workers. By John Weinzirl, M.S., Ph.D., Dr. P.H., Late Professor 
of Bacteriology and Director of the Alice McDermott Foundation of the 
University of Washington; Technical Adviser on Public Health to the 
Washington State Planning Council, etc. Edited by Adolph Weinzirl, 
B.S., M.D., C.P.H., Health Officer, Portland, Oregon; Clinical Professor 
of Public Health, University of Oregon Medical School, etc. Pp. 424. 
Philadelphia: Lea & Febiger, 1937. Price, $4.00. 

This text is intended primarily for college students in the upper division, 
medical students, nurses, and teachers in training. It is a formidable 
task to attempt to meet the needs of four such diverse groups. Hope that 
some measure of success may attend this effort is derived from the fact that 
the subject matter is approached from a new angle. Certainly in no field 
of textbook writing is originality in presentation more sorely needed. 

The new angle of approach is characterized by presentation of the subject 
matter categorically classified as a disease or as a method of control. This 
idea has been pursued to the practical exclusion of every other consideration. 
The peculiarities in subject arrangement, of definition and of coordination 
which result will impress most readers as being unusual in the extreme. 
Thirty-two methods of control are named and discussed under as many 
chapter headings. Under each is given a brief account of three or four 
diseases which are thought to be iflustrative of its application. The fol- 
lowing are typical; under “Bacterination as a Method of Controlling 
Disease” are typhoid fever, furunculosis, and Rocky Mountain spotted 
fever; xmder “Serumation as a Method of Controlling Disease,” tetanus, 
hog cholera, and snake poisoning; under “The Use of Specific Surgery as a 
Method of Controlling Disease,” arthritis, pyorrhea, hyperthyroidism, 
and cancer; under “Isolation as a Method of Controlling Disease,” influ- 
enza, poliomyelitis, encephalitis; under “Epidemiology as a Method of 
Controlling Disease,” septic sore throat, foot-and-mouth disease, and 
gonorrhea; under “The Control of Humidity as a Method of Controlling 
Disease,” inefficiency and nervousness; under “The Control of Clothing as 
Method of Controlling a Disease,” common cold and pneumonia; under 
“Pubhc Health Organization as a Method of Controlling Disease,” bubonic 
plague, Asiatic cholera, and ankylostomiasis; under “The Control of the 
School Group as a Method of Controlling Disease,” human tuberculosis, 
colloid goiter, dental caries. Thus “epidemiology” and “public health 
organization are considered to be methods of control coordinate with 
vaccination against smallpox. The time-honored groupings of diseases 
which may be controlled by purification of water supplies and by the 
sanitap'- super\dsion of milk production and distribution receive no special 
attention. Inefficiency, frostbite and obesity are treated as diseases in the 
same manner as is plague, measles and scarlet fever. 

Each “disease” is discussed under five section headings, historj^ disease, 
epidemiology, prophylaxis and treatment. Adherence to this division is 
rigidl}^ maintained, whether the subject under discussion be leprosy or 
yellow fever, or whether it be insomnia or senility. 

Upon re\newing these arrangements and presentation of subject matter, 
one cannot help but feel that the approach from this new angle has not 
been productive of increased clarit 3 ’- of thought. On the contrarj", the 
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attempt to classify categorically according to a rigid plan with ruthless 
consistency has forced the authors into many awkward positions, into 
repetitious phraseology, into connotations not generally acceptable, and 
into dangers of misinterpretation. The basis of the classification which 
has been used is at variance with the very fundamentals of the subject 
matter. Hygiene does not deal with disease alone but with deviation from 
good health and social well-being of various magnitudes, which do not 
necessarily fall within the generally accepted definition of disease Again 
the prevention and amelioration of diseases, abnormal states, and social 
problems is almost "without e,\ception an intricate matter for which no 
single method of control suflBces, but for which a combination of several 
methods is required, varymg \vith the circumstances. To discuss a disease 
as a subheading imder a single method of control is to run the very definite 
risk of giving the student the impression that this is the only or at least 
the most important method. In like manner to classify all human ailments 
and social problems under methods of control is to run the risk of leaving 
the net impression that all are amenable to control— an impression which is 
violently at variance with the known facts. 

If the reader can disregard these considerations and concentrate attention 
upon the text itself, a mass of useful material will be found incorporated. 
The actual discussion of diseases, disturbed functional states, and social 
problems is in general accurate to a degree greater than is usual in this 
field of textbook witing. There is a charming simphcity and clearness 
of style. There is a freedom from complicated statement, technical detail, 
and reference to original sources which "will dehght the soul of many under- 
graduates. The more earnest seekers after knowledge, and with these we 
would identify most students of medicine, who want to be informed more 
exactly about techniques and procedure, who want to understand disease, 
disturbed function and maladjustment as a reaction between the human 
organism and its physical and social environment, and who want to con- 
sider judicially the possibilities of prevention from the point of view of the 
individual, the physician, the health officer, and the community, will be 
left unsatisfied. K- M. 

The Labohatort Diagnosis of Syphilis. The Theor 3 ’-, Technic, and 
Clinical Interpretation of the Wassprmann and Flocculation Tests With 
Serum and Spinal Fluid. By Harry Eagle, M.D., Passed Assistant 
Surgeon, IJ. S. Public Health Service, Washington, D. C.; lecturer in 
Medicine, Johns Hopkins University Medical School, etc. With a Fore- 
word by J. Earle Moore, M.D., Associate in Medicine, Johns Hopkins 
University; Physician in Charge, Syphihs Division of the Medical Chnic, 
and Assistant Visiting Physician, Johns Hopkins Hospital. Pp. 440; 
27 illustrations and 53 tables. St. Louis: The C. V. Mosby Company, 
1937. Price, S5.00. 

This book, by an able serologist, is moderate in size and price, erudite 
and yet understandable in content, and is a genuine contribution to medical 
literature. The serology is distinctly that of the author — there are some 25 
or more of his titles in the bibliography as against half a dozen or so for 
other distinguished contributors to serologic problems and technique. This 
however is by no means a crucial matter, for serology has long been per- 
sonal, and the author is unquestionably a master. The clinical interpreta- 
tions, well woven into the fabric of the book, are under the egis of the 
Johns Hopkins group, headed by Moore. It is inevitable that work from 
one of the great syphilologic centers of the world should command respectful 
hearing and admiration for its liigh and distinctive quality. 

An introduction, which brings out the essential unity and the chronologic 
sequence of events in the development of diagnostic serum tests for syphilis, 
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is followed by Part I, on the Wassermann reaction, with a full consideratipn 
of practical technical detail and an illuminating discussion of the phj'^sics 
and physical chemistry of serum reactions. No one who has to do with the 
interpretation of serologic tests in a clinic can be other than enlightened by 
the clarity of this discussion and by such important critical summarizations 
as that on page 131, et seq. The presentation of this section must be 
invaluable to anyone called upon to supervise a laboratory or a group of 
technicians or, from the clinical side, to intervene (meddle!) in the problem 
of interpreting conflicting results. Eagle describes three adequate Wasser- 
mann techniques, and proceeds to Part II, which is an equally illuminating 
discussion of flocculation tests. The essential unity of complement fixation 
and precipitation procedures is insistently and, to the Reviewer, quite 
clearly brought out. The analysis of factors affecting sensitivity and 
specificity in the increasingly popular flocculation procedures, is timely, 
and of high critical value. Seven representative flocculation techniques 
in current use are described, including the 4 which have given America 
distinction in this field. Part III is an invaluable section on the examina- 
tion of the spinal fluid. The author rates the flocculation test on the spinal 
fluid as distinctly less sensitive than the Wassermann procedure. Part IV 
deals with the esoteric tests for syphilis, which have as yet little if any 
practical usefulness. The luetin test receives short shrift. 

In Part V, on the clinical evaluation of the serologic report, lucid re- 
statement and interpretation of facts and material familiar as yet only to 
clinical experts make this book a useful desk reference for most practising 
diagnosticians. Here is available a full discussion of the combined serologic 
and clinical significance of treatment response, provocative effects, Wasser- 
mann (reagin) fastness, serologic relapse and spinal fluid changes under 
treatment. To those who have watched the progress of international 
serologic conferences and the efforts recently made in this country to put 
American serologic laboratories on a sound comparative and interpretative 
basis, the close of Eagle’s book is a mine of interesting material. He con- 
verts the sometimes complex and occasionally equivocal or masked conclu- 
sions of the official reports into sharp percentage differences that lead up 
inevitably to one of the most significant paragraphs in the entire book: 
“It seems clear that a good technic does not, per se, insure the proper 
performance of a test. Eveiy test for syphilis, however sensitive and 
however specific it may be under ideal conditions, is Ihnited in actual 
performance by the capacities of the individual who carries it out. The 
gross inadequacy of the diagnostic test as now performed in many labora- 
tories is only too apparent from Table LII .... 

“But even more important than the combined refinement of the sero- 
logic procedures is a more critical attitude on the part of the individual 
laboratory to the calibre of its own performance It is neverthe- 

less to be hoped that those responsible for the organization of these first 
two American conferences will set up a permanent body whose function 
it will be to organize sirnilar conferences, either because of new technics 
to be evaluated, or additional laboratories to be checked.” 

It is a pleasure to commend a work of this sort to the serious attention 
of all who must diagnose syphilis— and what physician, indeed, must not? 

J. S. 


Clinical Reviews of the Pittsburgh Diagnostic Clinic. Guideposts 
to Medical Diagnosis and Treatment. Eight Contributors. Edited 
by H. M. AIargolis, B.S., M.D., F.A.C.P. Pp. 552; 6 figures, 5 charts 
and 4 tables. . New York: Paul B. Hoeber, Inc., 1937. Price, .S5.50. 

A SERIES of 45 articles, 35 of them by the Editor, dealing with the present 
status of our knowledge in a number of diseases in the domain of internal 
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medicine. The topics have been selected chiefly with a view to their prac- 
tical importance or to the recent development of new and important infor- 
mation, and include such conditions as the psj'choneuroses, various endo- 
crinopathies (e. g., pituitarj^ disorders, goiter, Addison’s disease, hyper- 
parathyroidism, diabetes, protamine zinc insulin, obesity), focal infection, 
artlnitis, coronary disease, hypertension, nephritis, the anemias, serum 
reactions, undulant fever, amebiasis, rectal bleeding, colitis, peptic ulcer 
and dental conditions. The articles are well vTitten, concise, and reliable 
in their information. To each chapter are appended a number of references 
to the more important recent literature. The practitioner ■null find here 
much that is helpful and instructive. - R. K. 


Textbook of General Physiology. By T. Cunliffe Barnes, D.Sc., 
Assistant Professor of Biologj'-, Yale University. Pp. 554; 166 illustra- 
tions. Philadelphia: P. BlaMston’s Son & Co., Inc., 1937. Price, $4.50, 
with washable cloth cover. 

Laboratory ALanhal of General Physiology. By the same author and 
publisher, 1937. Pp. 116 (every other page blank, excepting Inde.\’); 
9 illustrations. Price, SI .00, with washable paper cover. 

Since there is no general agreement as to the boundaries of the all- 
inclusive subject of General Physiology, each author of a textbook in this 
field is free to select and to emphasize those topics which interest him most. 
Availing himself of this privilege, the present author in his larger volume 
has laid especial emphasis upon two subjects usually not very fully treated 
jn similar works, namely, the physical and other properties of water, includ- 
ing 22 pages devoted to heavy water, and physical models of living systems. 
Other subjects treated with varjdng degrees of thoroughness are: diffusion, 
osmosis, and electrol 3 des; surface action in liquids; colloids; the nature of 
Ihdng matter; permeability; amoeboid and ciliary movement; muscular 
contraction; animal behavior; nervous action; bioelectrical potentials; tem- 
perature characteristics; biological oxidations and respiratory pigments; 
general physiology of the heart; and chemical regulation by hormones. 

A unique feature of the book is the character of some of its illustrations, 
in which vividness is gained by a touch of humor rarely found in textbooks. 
Many persons vuU question, however, whether clear thinking on the part 
of the student is promoted by regarding the slowest chemical reaction in a 
catenary series as analogous to a horse-dravm load of hay on a crowded 
thoroughfare, or the chloride shift in the blood as resembling the emergence 
from the red cells of a dog, labeled Cl, to take possession of a bone, labeled 
Na, when a larger dog, labeled CO., leaves the blood. Of particular value 
in the textbook is a bibliography of some 1600 titles, including many very 
recent ones. No reader who uses this part of the volume with diligence can 
fail to add to the breadth of his knowledge of General Physiology. 

The Laboratory Manual, which is designed to accompany the textbook, 
is bound in flexible covers and contains blank pages for the student’s notes. 
The e.xperiments, derived from various sources acknowledged in the preface, 
illustrate a variety of topics, which, following the classification of the 
author, may be grouped under the general headings of animal behavior, 
physical and chemical principles, influence of external factors on the organ- 
ism, and internal factors in the organism. 


Heilkunbe tjnd Volkstum aup Bali. By Dr. Med. Wolfgang 

ehem. Hoofd-Gouvernementsarzt in Niederlandisch-Indien. Pp. 248; 
27 illustrations. Stuttgart: Ferdinand Enke, 1937. Price, Paper, Rm. 19; 
Bound, Rm. 20.60. 

The East Indian island of Bali, like its western neighbor, Java, to which 
it phj^sically belongs, is inhabited b 5 ’' a Javanese race, has a similar language ^ 
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and, like Java, is owned by the Dutch. Its religion, however, differs in 
that Hinduism and its widow-burning suttee is still practised, blended with 
Buddhism and a belief in Kalas, or evil spirits. It is this blend of religions 
and folk customs which gives a special interest to this authoritative presen- 
tation. Though the culture of Bali was declining before the Dutch arrived, 
their folklore remains rich, while their medicine, according to Dr. Week, 
results from a combination of an autochthonous demonology with a mystic 
philosophy derived from Indo-Aryan newcomers during a millenium and 
a half. 

Bali is fast becoming a favorite stop-off for globe trotters, world cruises 
and the like, so that this work by a former chief government physician of 
the West Indies who has spent many years studying his subject in native 
books and with native physicians is, indeed, timely. Not that it invites 
the tourist or superficial observer; rather is it a sober statement for ethnol- 
ogists and medical historians of the medical theories and practices of an 
ancient but still isolated and primitive people. E. K. 


Recent Advances in Pulmonary Tuberculosis. By L. S. T. Burrell, 
M.A., M.D. (Cantab.), F.R.C.P. (Bond.), Senior Physician to Royal 
Free Hospital; Physician to Brompton Hospital for Consumption and 
Diseases of the Chest, etc. Pp. 320; 22 text illustrations and 48 plates. 
Third Edition. Philadelphia: P. Blakiston’s Sons & Co., Inc., 1937. 
Price, 85.00. 

A COMPACT work primarily intended for general practitioners and stu- 
dents. The author has tried to sejiarate the real advances from those 
methods which have no scientific basis. The major portion of the book is 
devoted to treatment, though the newer aspects of diagnosis and especially 
immunity and infectivity are adequately covered. The sections dealing 
with hemoptysis and gold therapy are especially noteworthy. The author’s 
literary style makes delightfully easy reading. Many illustrative radio- 
graphs are inserted at the end of the book. L. L. 


Clinical Roentgenology of the Cardiovascular System. Anatomy, 
Physiology, Pathology, Experiments and Clinical Applications. By Hugo 
Roesler, M.D., Associate Professor of Roentgenology and Cardiologist, 
Department of Medicine, Temple University School of Medicine; Cardi- 
ologist, Temple University Hospital, etc. Pp. 343; 199 illustrations. 
Springfield, 111.; Charles C Thomas, 1937. Price, S7.50. 

This is probably the finest review of the present stage of our knowledge 
of cardiovascular roentgenography that has been published in English. 
While_ the volume is definitely clinical in its approach, the value of its 
material is enhanced by the anatomical, phj'^siologic and pathologic data 
incorporated in the discussion of the various cardiovascular diseases. The 
excellent illustrations are of considerable assistance to the reader. We do 
not hesitate to recommend this volume as a textbook. It ma}-^ also be used 
as a reference book as its bibliography is unusually complete. P. H. 


The Patient and the Weather. Volume IV, Part 2. Organic Disease. 
Hypo and Hyperthj’-roidism, Diabetes, The Blood Dyscrasias, Tubercu- 
losis. By William F. Petersen, M.D., with the assistance of Margaret 
E. Milliken, S.M. Pp. 729 (lithoprinted), 380 illustrations. Ann 
Arbor: Edwards Brothers, Inc., 1937. Price, SI 1.00. 

I_N the preface of this voluminous work it is more than suggested that 
reviewers of these volumes Avho charge overemphasis of the meteriologic 
environment, are confining their readings to chapter headings. Attention 
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continues to be directed toward the synthetic approach to medical prob- 
lems, rather than to the analytical method so much employed in the lab- 
oratory and clinic. 

Chapter I, The Cretin and the Hyperthyroid: The cretin, who is rela- 
tively inactive t.o the environment, appears to become more active upon the 
administration of thyroid substance. Thyrotoxic crises are prone to follow 
extreme meteorological changes. Hyperthyroidism and exophthalmic goiter 
are more frequent in the ibnerican Storm Track areas. In exophtalmic 
goiter thete appeared to be a marked trend for deaths to follow polar crests. 
Chapter II, Diabetes: The AHS phase— anabolism, reduction and vascular 
constriction— tends toward a hyperglycemia and the production of inter- 
mediary acid bodies; the COD phase — catabohsm, o.xidation and dilatation 
of the vascular bed — tends toward an acidosis. In the terminal stage of 
diabetes, with impaired function of the myocardium, brain, kidneys and 
skin, there was response to very slight environmental changes. Chapters 
III and IV, The Blood Dyscrasias: These constitute appro.ximately half 
the volume — actually 360 pages. Polar episodes were definitely foUowed 
by leukopenia and tropical ones by improvement and restoration. Roughly, 
patients may be grouped under three headings: 1, The very young who are 
particularly responsive to environmental changes and in whom, because of 
their youth, the cytopoietic components are particularly responsive and 
labile; 2, those slender, poorly buffered adults, -mth other evidence of 
instability; and the vegetatively stigmatized group, coming from families 
who show colitis, goiter, ulcer, mi^aine and arteriosclerosis, in whom the 
sex rhythm may be pronounced as in the granulopenia group; 3, The senile 
group with its oncoming vascular impairment, when the smaller vessels 
become less efficient. “The really great excitant, oxygen deficiency, is 
always lurking in the background; this is the common denominator which, 
registering on susceptible tissues, may bring about the multitude of clinical 
pictures.” Chapter V, Tuberculosis: But little consideration is found 
here — no discussion of pertinent literature — but later, its comprehensive 
study w'ill appear in a monograph in collaboration with the author’s asso- 
ciates. How'ever, there are some data pertaining to the various types of 
pulmonary tuberculosis, tuberculous meningitis and Potts’ disease. 

At the end of each chapter is found an abundant supporting bibliography. 
As with the preceding volumes, this, the most ponderous, will find its great- 
est use wdth the research worker and the specialist. It is hoped that the 
final volume of this monumental work will contain a glossary and an index. 


Condition Satisfactory. A Physician’s Report of His Own Illness. By 

Dr. SAndor Pdder. Translated from the German by Hildegard 

Nagel. With a Foreword by Frigtes Karinthy. Pp. 201. New York: 

Alfred A. ICnopf, 1937. Price, S2.00. 

“The author of this book, a practicing physician, was forced to undergo 
three successive operations. "VV^at he experienced — what he saw, felt and 
thought — during that dangerous and painful period forms the subject of 
this extraordinary book. A story of human pain, placed against a back- 
ground of operating-rooms, laboratories, flashing instruments, and anaes- 
thetic apparatus, only a phj^sician could have produced so authentic a record 
of the ‘psycliic fife’ of a patient.” 

The above indicates the nature of this well translated, moving sto^. 
The author is a tuberculosis specialist of note who is now in charge of the 
tuberculosis ward of the National Social Insurance Institute of Hungary 
and is consulting physician in Koran 5 ’i’s clinic. E- A. 
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A Diabetic Manual for the Mutual Use of Doctor and Patient. 
By Elliott P. Joslin, M.D., Clinical Professor of Medicine, Harvard 
Medical School; Medical Director, George F. Baker Clinic at the New 
England Deaconess Hospital; Consulting Physician, Boston City Hospi- 
tal, Boston. Pp. 219; 49 illustrations and 1 colored plate. Sixth edition, 
thoroughly revised. Philadelphia: Lea & Febiger, 1937. Price, S2.00. 
This sixth edition maintains the high standard of former editions. The 
only notable change is the inclusion of the use of protamine zinc insulin. 
This is not set apart in a separate chapter but is included as an integral part 
of the instruction regarding the balance and care of the diabetic. The 
manual continues to be probably the most valuable diabetic guides for 
both physician and patient. R. R. 


Clinical Parasitology. By Charles Franklin Craig, M.D., M.A. 
(Hon.), F.A.C.S., F.A.C.P., Col. U. S. A (Retired), D.S.M., Professor 
of Tropical Medicine in the Tulane University of Louisiana, Ne\y Orleans, 
and Ernest Carroll Faust, M.A.j Ph.D., Professor of Parasitology in 
the Department of Tropical Medicine, Tulane University of Louisiana, 
New Orleans. Pp. 733; 243 illustrations. Philadelphia: Lea & Febiger, 
1937. Price, $8.50. 

In the introductory chapter are outlined and illustrated certain general 
considerations of parasitism and parasitic disease. The discussions of the 
various groups of organisms are arranged in the usual fashion: 1, Protozoa 
and Protozoan Infections; 2, Helminths and Helminthic Infections; and 
3, Arthropods and Human Disease. Each section is prefaced by comment 
on the phj’-sical characters of the organisms to be discussed and their posi- 
tion in the animal kingdom. The style of presentation is “para^aphic,” 
material on important parasites being arranged as follows: zoologic name, 
common synonyms, history and nomenclature, geographic distribution, 
morphology, biology and life cycles, epidemiology, pathology and symp- 
tomatologj’’, diagnosis, prognosis, treatment and prevention. Relatively 
unimportant organisms receive less extensive consideration. On the whole, 
the book seems to be fairly adequate; however, the section on Protozoa 
appears to have been prepared carelessly, repetition and poor construction 
being frequent. Other sections would have been benefited by more careful 
use of the terminology of pathology. Some of the photomicrographs are 
poorly prepared and selected, while the drawings and diagrams are generally 
excellent. Included also is a section on technical methods. Some of these 
are incomplete, and fixatives and stains advocated for intestinal protozoa 
and for tissues are not apt to meet the approval of experienced technicians. 
Twenty-three pages of references are listed. Authors and subjects are 
indexed separaWy. H. R. 


The Human Body. By Logan Clendening, M.D. Pp. 452; 106 illustra- 
tions by W. C. Shepard and Dale Beronius and from photographs. 
Third edition, corrected, enlarged and revised. New York: Alfred A. 
linopf, Inc., 1937. Price, $3.75. 

This book was written 10 years ago “in order to make intelligible some 
of the intricacies of the human body for the adult and otherwise sophisti- 
cated reader.” The numerous changes since that time, both in medical 
science and in the author’s opinions have led him to revTite the present 
edition. His philosoph}'-, however, and the skillfull}’’ introduced historical 
background remains unchanged and he has left in the jokes! The reader 
soon learns why it has proved useful for “collateral reading in courses in 
biology in young ladies’ seminaries and other institutions of learning.” 
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NEW BOOKS. 

Chemistry of (he Brain. By Ikvine H. Page, A.B, (Chem.), M.D., Hospital 
of The Rockefeller Institute foi- Medical Research, New York. Pp. 444. 
Springfield, III: Charles C Thomas, 1937. Price, S7.50. 

A Monograph on Veins. By ICenneth J. Franklin, D.M., M.R.C.P., 
Tutor and Lecturer in Physiologj', Oriel College; University Demon- 
strator of Pharmacology; Assistant Director of the Nuffield Institute 
for Medical Research, Oxford. Pp. 410; 46 illustrations. Springfield, 
111.: Charles C Thomas, 1937. Price, S6.00. 

Not So Long_ Ago. A Chronicle^ of Medicine and Doctors in Colonial 
Philadelphia. By Cecil K. Drinker, M.D., Sc.D., Professor of Physi- 
ologjf and Dean of the School of Public Health, Harvard University. 
Pp. 183; illustrated. New Y'ork; Oxford University Press, 1937. 
Price, $3.50. 

Pediatric Urology. In Two Volumes. By Meredith F. Campbell, M.S., 

M. D., F.A.C.S., Professor of Urolo^, New York University College 
of Medicine, and Associate Attending Urologist, Bellevue Hospital; 
Consulting Urologist to the Mountainside Hospital, Montclair, N. J., 
Memorial Hospital, Morristown, N. J., Essex County Isolation Hospital, 
Belleville, N. J., and Essex County Tuberculosis Hospital, Caldwell, 

N. J. With a Section on Bright’s Disease in Infancy and Childhood, by 
John D. Lyttle, A.B., M.D., Assistant Professor of Diseases of Chil- 
dren, College of Physicians and Surgeons, Columbia University; Assist- 
ant Visiting Physician, Babies and Willard Parker Hospitals, etc. Pp. 
1116; over 1350 illustrations and 2 colored plates. New York: The 
Macmillan Company, 1937. Price, S15 the set. 

The Endocrines in Theory and Practice. Articles Republished from the 
British Medical Journal. Pp. 278. Philadelphia: P. Blakiston’s Son 
& Co., Inc., 1937. Price, $3.50. 

Vitamins and Deficiency Diseases. By Bernard L. Oser, Ph.D., Director, 
Food Research Laboratories, Inc., New York. (Reprint of Chapter 
XXXV of Hawk and Bergeim: Practical Physiological Chemist:^, 
eleventh edition. Copyright, 1937.) Pp. 133; illustrated. Philadelphia: 
P. Blakiston's Son & Go., Inc., 1937. 

Differentialdiagnose in der Inneren Medizin. Lieferung 3. By Prof. Dr. 
SIed. 0. Naegbli, Gew. Direktor, Der Medizinischen Universitats- 
klinik, Zurich. Pp. 325; 59 illustrations. Leipzig: Georg Thieme, 1937. 
Price, Rm. 10.80. 

This third installment covers the febrile state; joint diseases; the esophagus; 
heart and blood-vessels; kidney and urinary tract; nervous system; and endocrine 
disorders. While it is obviously impossible to treat so many conditions from 
this point of view in the small space available, the reader will find much valuable 
information authoritatively stated within this short space. 

International Clinics, Vol.lV. Forty-seventh Series, December, 1937. Edited 
by Louis Hamman, M.D., Visiting Physician, Johns Hopkins Hospital, 
Baltimore, with 13 Collaborators. Pp. 343; illustrated, and 1 colored 
plate. Philadelphia: J. B. Lippincott Company, 1937. 

Der Psychisehe Restitntionseffekt. Das Prinzrp der ps 3 mhisch bedingten 
Wiederherstellung der ermiideten, der erschopften und der erkrankten 
Funktion. Bj”^ Dr. med. Otto LoiimNSTEiN, vorher ordentl. Professor 
und Direktor des Pathopsjmhologischen Instituts der Universitat Bonn 
sowie leitend4r Arzt der Rheinisclien Provinzial-Kinder-Heilanstalt ftir 
seelich Abnonne in Bonn. Njmn (Schweiz), Klinik La Mdtairie. Pp. 92; 
illustrated. Basel: Benno Schwabe & Co., 1937. Price, Francs suisses 
8 . 00 . 
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Die Werhe des Hippokrates. Part 16. Der Samen / Das Werden des Kindes / 
Das Herz / Die Geistesstorung / Die Tollwut / Die Nieswurzanwendung. 
(On Generation; On the Nature of the Infant; On the Heart; On Mental 
Disturbance; On Hydrophobia; On the Administration of Hellebore.) 
Pp. 95. Price, Rm. 7.50. Part 17. Die Leiden / Die Krankheiten, 
1. Buch. (Of Affections; Of Diseases, Book 1.) Pp. 102. Price, Rm. 8. 
Part 16. Uberfest von Dr. Med. Richard Ka.pferer, Facharzt fur 
Phnfitalisch-diatetische Behandlung. Part 17. Herausgegeben von Dr. 
Med. Richard Kapferer, Bad Wortshofen und Miinchen, unter Mit- 
wirtung von Prof. Dr. Georg Stider, Wurzburg, _ u. a. (To be pub- 
lished in 25 parts costing about Rm. 100, card binding.) 

Artificial Fever. Produced by Physical Means; Its Development and 
Application. By Clarence A. Neymann, A.B., M.D., F.R.S.M., Asso- 
ciate Professor of Psychiatry, Northwestern University Medical_ School; 
Honorary Professor of Medicine, National University of Mexico, etc. 
Pp. 294; 68 illustrations and 21 tables. Springfield, 111.: Charles C 
Thomas, 1937. Price, 16.00. 

The Medical Clinics of North America, Vol. 21, No. 6 (New York Number, 
November, 1937), Index .Number. Pp. 321; illustrated. Philadelphia: 
W. B. Saunders Company, 1937. 

This New York number is mostly devoted to a symposium on Arthritis with 
26 contributions that cover an equal number of aspects of this complex subject. 
The opening statement of The Arthritis Problem by R. G. Snyder is appropriately 
the most extensive, if not the most detailed, of the lot. The remaining articles 
of the number are on edema in Bright’s disease, diagnosis of neuroses, pre-natal 
care, treatment of heart disease, and epilepsy. 

Der Vitaminhaushalt in der Schwangerschaft. Mit besonderer Beriicksichti- 
gung der Vitamine A und C. By Dr. Med. Gerhard _ Gaehtgens, 
Universitatsfrauenklinik zu Leipzig. (Band 24 of Medizinische Praxis.) 
Pp. 161; 21 illustrations. Dresden: Theodor Steinkopff, 1937. Price, 
Paper, Rm. 12; Bound, Rm. 13.20. 

Mental Therapy. Studies in Fifty Cases, Volumes 1 and 2. By Louis S. 
London, M.D., Formerly Passed Assistant Surgeon (R), United States 
Public Health Service; Medical Officer, United States Veterans Bureau; 
Assistant Phj'^sician, Central Islip State Hospital, Central Islip, N. Y., 
and Manhattan State Hospital, Ward’s Island, N. Y. Pp. 774; 22 illus- 
trations. New York: Covici Friede, 1937. Price, $12.50 the set. 
Primary Carcinoma of the Lung. By Edwin J. Simons, M.D., Member of 
the Staff, St. Gabriel’s Hospital, Little Falls, Minn., and Lymanhurst 
Health Center, Minneapolis; Visiting Consultant in Medicine, Minnesota 
State Sanatorium, Ah-givah-ching, Minn. Pp. 263; 30 illustrations and 
1 colored plate. Chicago: The Year Book Publishers, Inc., 1937. 
Price, $5.00. 

Genital Abnormalities, Hermaphroditism Related Adrenal Diseases. By 
Hugh Hampton Young, M.A., M.D., Sc.D., F.R.C.S.I., D.S.M., Pro- 
- fessor of Urology, The Johns Hopkins University; Visiting Urologist, 
Brady Urological Institute, The Johns Hopkins Hospital. Pp. 649; 
379 illustrations containing 534 drawings b}”- William P. Didusch. Balti- 
more: The Williams & Wilkins Company, 1937. Price, $10.00. 

La7ie Medical Lectures: The Mechanism of Heat Loss and Temperature 
Regulation. (Stanford University Publications, Medical Sciences, 
Vol. Ill, No. 4.) By Eugene F. DuBois, Medical Director, Russell 
Sage_ Institute of Pathology; Professor of Medicine, Cornell University 
k'ledical College; Phj'sician-in-Chief, New York Hospital, New York. 
Pp. 95; 41 illustrations. Stanford Univ., Calif.: Stanford University 
Press, 1937. Price, Paper, $1.50; Cloth, $2.25. 
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Die Irradiation aidmomer Reflexe. Untersuchungen zur Funktion des 
autonomen Nervensystems. By Dr. Alfred Schweitzer, Assistent im 
Department of Physiology, Middlesex Hospital Medical School, Uni- 
versity of London. Pp. 376; 38 illustrations. Basel: Verlag von 
S. Karger, 1937. Price, Paper, Fr. 40; Bound, Fr, 44. 

Doctors on Horseback. Pioneers of American Medicine. By James 
Thomas Flexnbr. Pp. 370; illustrated. New York: The Vikmg Press, 
1937. Price, S2.75. 

A Method of Anatomy. Descriptive and Deductive. By J. C. Boilbau 
GrjAnt, M.C., M.B., Ch.B., F.R.C.S. CEdin.), Professor of Anatomy 
in the University of Toronto. Pp. 650; 564 illustrations. Baltimore: 
WiUiam Wood & Co., 1937. Price, S6.00. 

Therapie der Tuherkulose. Bands 1 and 2. Edited by Prof. Dr. J. Ber- 
BERicH und Dozent Dr. P. Spiro. Pp. 845; illustrated, and 1 colored 
plate. Leiden: A. W. SijthofE’s Uitgeversmaatschappij N. V., 1937. 
Price, Paper Hfl. 25.00; Bound, Hfl. 28.50. 

NEW EDITIONS. 

A Handbook of Accepted Remedies. Simiptoms and Treatment of Poisoning. 
Diagnostic Procedures. Miscellaneous Information. Edited by P. J. 
HanzUk, M.D., Professor of Pharmacology, Stanford University School 
of Medicine, San Francisco. Pp. 115. San Francisco: J. W. Stacey, 
Inc., 1937, for the Department of Public Health, San Francisco, J. C. 
Geiger, Director. Price, Sl.OO. 

The auspices under which this booklet is published and the standing of its 
Editor should be sufficient guarantee of its accuracy. Many demands for the 
first edition have necessitated this new edition in 18 months, thus permitting 
the inclusion of a score or more of important new items and the omission of mer- 
ourochrome and dinitrophenol as recommended therapeutic aids. 

The Surgery of the Sympathetic Nervous System. By George E. Gask, 

, C.M.G., D.S.O., F.R.C.S. (Eng.), Emeritus Professor of Surgery, Uni- 
versity of London; Consulting Surgeon, St. Bartholomew's Hospital, 
and J. Patterson Ross, M.S. (Lond.), F.R.C.S. (Eng.), Professor of 
Surgery, University of London; Surgeon and Director of the Surgical 
Unit, St. Bartholomew’s Hospital. Pp. 191; 49 illustrations. Second 
edition. Baltimore: William Wood & Co., 1937. Price, S4. 50. 

A Text-book of Ophthalmic Operations. By Harold Grimsdale, M.B., 
F.R.C.S., Consulting Ophthalmic Surgeon to St. George^s Hospital; 
Consulting Surgeon to the Royal Westminster Ophthalmic Hospital; 
and Elmore Brewerton, F.R.C.S., Consulting Ophthalmic Surgeon to 
the Metropolitan Hospital; Consulting Surgeon to the Royal West- 
minster Ophthalmic Hospital. Pp. 322; 105 illustrations. Third edi- 
tion. Baltimore: William Wood & Co., 1937. Price,, §6.00. 
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CANCER OF THE COLON. 

Malignant lesions of the large bowel are now being treated surgi- 
cally with such success that a review of the subject would seem timely, 
especially as there exists a uniformity of opinion here and abroad on 
the major problems in this field. Methods of surgical treatment have 
advanced rapidly and operative mortality has declined considerably. 
The numerous factors which must govern treatment vary greatly, so 
that the end results do not depend wholly on operative skill but also 
upon the extent of the disease, the general condition of the patient, 
and upon the percentage of patients afforded radical treatment in 
different clinics. GemmilP has pointed out that “In this country the 
great mass of human ills is diagnosed and treated outside of the great 
medical centers, and malignancy of the colon is no exception to the 
rule.” It was his feeling that “either due to the patient’s perverse- 
ness or to the attending physician’s carelessness, in not sending the 
patient to a hospital for diagnostic study, the patient is admitted as a 
last resort and often in a moribund condition.” 

Etiology. The observations of Junghanns^** and Santy, Mallet-Guy 
and Croizat,®® which are an extension of Lambling’s conception of vil- 
lous tumors, have added to our knowledge of the pathogenesis of certain 
of these tumors. It is generally agreed that adenomatous polyps are a 
frequent, if not the most common, predisposing factor in the etiology 
of colon cancer. 

There is a familial tendency to polyposis. Rankin-® has reported 
excellent examples of this familial tendency. Nystroem®® believed 
that there is a hereditary tendency to polyposis in from .50 to 60% 
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of cases. Martin-” believes that polyposis or adenomatosis is of seri- 
ous significance. The statement of Hardy® that malignant changes 
occur in 40 % of polyps substantiates Martin’s feelings. The frequency 
with which multiple polyps are present in the bowel and the fact that 
intestinal polyposis is most frequently observed in the large bowel may 
account for the high incidence of large bowel cancer and the frequency 
of multiple neoplastic lesions. 

Junghanns*"* found that 70 % of the large bowel tumors in Schmeiden's 
Clinic were related to a pre-existing polyposis and Nystroem believed 
polyposis or adenomatosis to be associated with G3% of carcinomata 
of the large intestine. 

Klingenstein/® in an interesting discussion of multiple carcinomata 
of the colon, stated that while not rare, the lesions were not common. 
Warren and Gates®* reported 29 cases and Bargen and Rankin® reported 
16 personal cases. It was their feeling that in each instance they were 
dealing with distinct, primary, malignant lesions. They state that 
“polyps should be considered omens of possible malignant disease of 
the large intestine.” 

Chemical and physical trauma have been considered as etiologic 
agents and as aggravating factors.® The report of Reed and Anderson®® 
on the relationship of amebiasis and cancer of the colon is worthy of 
note. They call attention to the fact that amebic lesions of the colon 
have been mistaken for carcinoma and that cancer has been mentioned 
by various witers as a possible sequel of amebic dysentery. These 
authors report 4 cases of amebiasis in which carcinoma of the colon fol- 
lowed and aqcompanied the amebic infection. The coincident sites for 
election and the similarity of symptoms make the differential diagnosis 
difficult. 

We have recently observed a patient with extensive ulcerative 
colitis and carcinoma of the hepatic flexure. The malignant lesion had 
gone undiagnosed for some time because it was believed that the 
patient’s symptoms were due to the ulcerative colitis. Yeomans®® 
has called attention to the occurrence of amebic granuloma as one of 
the protein manifestations of amebiasis. These lesions may be acute 
or chronic and may closely simulate carcinoma of the colon and rectum. 
The differential diagnosis without biopsy may be exceedingly difficult. 
Reed and Anderson state that perhaps “ the amebic lesions, in the 
presence of poorly understood predispositions, increase the facility of 
cancerous transition.” They raise the question of whether vitamin G 
and the intrinsic gastric hormone play a part in this predisposition and 
whether deficiencies of vitamins G and B effect the course of the ulcera- 
tion and the' eventual occurrence of malignancy. The frequency with 
which polypoid and adenomatous growths follow amebic lesions in the 
colon and rectum is of more than casual significance. 

Incidence. There is little difference of opinion in regard to the 
incidence of the disease in various portions of the large bowel. In 
Judd’s®® series 26% of the tumors were in the ascending colon and 
cecum, 20 % in the transverse colon and flexures and 54 % in the descend- 
ing colon and sigmoid. Lahey’s figures®® were identical, while Rosser s- 
percentages were 32, 19 and 49 respectively. Rosser collected data on 
1564 colon cancers reported by 6 authors and found the ineidence m 
the location of the lesions similar to those already given. The u 
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authors included rectosigmoid tumors, in fact tumors in this location 
were more frequent than at any other site. 

Symptoms and Signs. The symptoms and signs of large bowel 
malignancy, especially in the early stages, are often so indefinite that 
as David® has said, they may be completely overlooked. Even the 
most intelligent patient may not realize that anything is wrong 
until the lesion has grown to considerable size. From the beginning 
of the disease to the first symptoms may represent, as a rule, many 
months. 

In more than two-thirds of the cases studied by Rosser, cancer of 
the cecum and ascending colon simulated chronic appendicitis. The 
Inain differential diagnostic feature was a moderate or severe anemia in 
65% of his cases. Fifteen per cent of the cases reported by Priestley 
and Bargen^'* and 18% of Brindley’s® series had been subjected to 
appendectomy. 

A tumor mass in the right lower quadrant is not absolutely indicative 
of a malignant lesion. Benign tumors such as the argentaffine tumor 
reported by Lee and TayloF® may be found in this region. An old 
appendiceal abscess may simulate cancer. Barium enema may, or 
may not, give definite evidence of a cecal defect early in the disease. 

There is little tendency for these right-sided colon tumors to cause 
intestinal obstruction. The lesions are usually not encircling, and the 
fecal stream is still liquid in this portion of the bowel. Rankin®® has 
called attention to the infrequency of obstruction in these tumors and 
Rosser®® has not encountered a single instance of obstruction or even 
constipation in his series. In contradistinction to this 6 % of his patients 
with right-sided tumors had diarrhea and 78% had localized pain and 
indigestion. Blood was observed in the feces by the patient in 14% 
of the cases. 

It may well be restated that in any patient past 30 years the occur- 
rence of a persistent, unexplained anemia with or without a right 
lower quadrant mass should be studied for a cecal or ascending colon 
lesion. This is true whether the symptoms suggest chronic appendicitis, 
peptic ulcer, or cholecystitis. 

In the transverse colon constipation is probably the outstanding 
symptom and the tendency to constipation increases as the location of 
the tumor approaches the rectosigmoid junction. This is due to the 
fact that the tumors of the mid-colon and descending and sigmoid 
colon are, as a rule, encircling lesions which tend to constrict the lumen. 
A change in the bowel habits may be the first, and often the only, sign 
of malignant disease until acute obstruction is precipitated. 

The constipation may be terminated by periods of diarrhea to be 
followed again by constipation. The periods of diarrhea too frequently 
have led to the diagnosis of colitis. This is especially true when the 
carcinoma is associated vdtli a polypoid lesion as Nystroem®® has 
pointed out. Manson-BahF® called attention to the fact that diar- 
rhea may be an expression not only of malignant disease and colitis, 
but also of intussusception, polyposis, and diverticulitis. Non-malig- 
nant lesions causing intussusception are more frequently encountered 
in young people, but as Reed and Anderson®® point out, intussusception 
may occur following dilatation and hypertrophy of the bowel above the 
lesion. 
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Rosser® found that patients wdth tumors of the mid-colon frequently 
had a severe anemia and in this way were similar to tumors of the right 
colon. Blood in the stools was observed in 19% of the patients he 
studied with mid-colon malignancies. In the rectal malignancies, 
Rankim® found that 85% of the patients had bleeding at one time in 
the disease, a finding which is substantiated by the findings of Ramirez- 
Calder6n.®5 

Colic is an outstanding symptom in left-sided malignancy. The 
initial pain may occur on the right side due to distention of the right 
colon. Associated with the colic is a varying degree of flatulence. The 
lower the tumor in the left side the more mild and the later is the 
appearance of colic. 

Constipation, continuous or intermittent; afebrile, intermittent or 
continuous diarrhea; colic and the presence of blood in the stools are 
so suggestive of left colon cancer that every patient with all or part 
of these symptoms should be subjected to the closest scrutiny. The 
- appearance of hemorrhoids in an individual past middle-age also calls 
for a careful digital and proctoscopic examination. 

Special Examination. In any individual, regardless of age or sex, 
presenting the aforementioned symptoms, in part or in whole, certain 
special studies are mandatory. The e.xamination of the feces for blood 
and ameba, and a careful hematologic examination should, of course, 
be routine. The roentgenologic exploration of the colon by the barium 
meal, together with contrast studies, are of the greatest importance. 
As Dixon® has said, these studies are responsible “for the greatest 
recent advancement in the control of carcinoma as they have made 
possible the detection of an increasing number of early lesions.” It 
is of the greatest importance that the study be made by a competent 
roentgenologist, and that the fluoroscopic study be made under the 
most favorable circumstances. 

For the low sigmoid and rectal tumors direct observation is the 
easiest method of diagnosis. No study of the colon is complete without 
a proctoscopic and sigmoidoscopic examination. A biopsy can often 
be obtained for histologic stud 5 ^ The more frequent use of digital 
examination as a part of a complete physical examination would lead 
to earlier diagnosis in many instances. 

Even though the surgical literature on the subject has been volumin- 
ous, the number of late cases observed in the surgical clinic demon- 
strates that physicians, in general, still frequently fall short in their 
responsibilities to these patients. 

Preliminary Treatment. Many of the patients when first seen are 
suffering from varying degrees of intestinal obstruction. The small 
bowel may or may not be distended. Vomiting may or may not have 
occurred. Wangensteen®® believes that vomiting is not uncommon m 
complete obstruction from cancer of the colon, while David® believes 
that it rarely if ever occurs. Our own experience coincides with that 
of Wangensteen. Dehydration and a distiubance in the electrolyte 
balance may be due to vomiting, to the fluid contained in the dilated 
bowel, and to a restriction of fluid intake even though the obstruction 
is incomplete. _ _ _ 

Where marked distention is present the decision must be made 
between a temporary colostomy, or enterostomy, or decompression by 
suction drainage. While the method of Wangensteen and Paine is 
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Avithout doubt of real value, internal drainage by the method to be 
reported by Abbott and Johnston' provides for complete bowel evacua- 
tion above the point of obstruction. It is, we believe, a great advance 
in the preparation of obstructed patients for operation. 

The pre-operative use of blood transfusions in all patients suffering 
from anemia is well recognized but their use in many of the patients 
with left-sided tumors who are not very anemic is equally important. 
Miles^' and others have for some years emphasized the beneficial effect 
of pre-operative and postoperative blood transfusions to patients with 
rectosigmoidal and rectal cancer. 

Pre-operative vaccination of the peritoneum in patients without 
acute obstruction is becoming a more accepted procedure. The excel- 
lent work of Steinberg,®' Herrmann,'® Weinstein,®® and of Milone®® has 
shown that the incidence and extent of the peritonitis which may occur 
following radical removal of the tumor can be in part controlled by 
pre-operative peritoneal vaccination. 

The radical removal of the tumor is never an emergency procedure 
so that following internal or external decompression the surgeon has 
sufficient time properly to prepare the patient. The late Dan Jones" 
very wisely stressed the fact that an empty bowel, which had been 
thoroughly cleansed, was one of the best safeguards against postopera- 
tive peritoneal infection. 

Where preliminary external colostomy becomes necessary there is as 
yet no unanimity of opinion as to the location of the temporary anus. 
Rayner®® believes that while cecostomy is not the ideal operation when 
the cancer is in the distal colon, it works sufficiently well and can be 
depended on to save the patient’s life in the emergency. It is nearly 
always easy to perform, “it leaves the field for the later operation of 
resection undisturbed and the surgeon unhampered.” The perform- 
ance of the colostomy close to the obstructing lesion may be regretted 
at the secondary, or major operation. 

On the other hand, Rankin®® believes that in the left-sided tumors a 
transverse colostomy is often the procedure of choice. The difference 
of opinion is the result of the fact that very often a cecostomy fails 
completely to empty the bowel and although it may be lifesaving in 
the emergency it fails to permit of an empty clean bowel between the 
drainage point and the obstruction. 

There still is considerable difference of opinion as to whether an 
exploratory laparotomy should be done at the time of the initial col- 
ostomy. Rayner®® favors exploration unless the condition of the patient 
is desperate at the time of the cecostomy. It is our impression that 
careful abdominal exploration at the time of the initial colostomy has 
frequently proA’^ed too much for the patient. This is especially true AA^hen 
distention is excessive. With the use of suction drainage, especially 
by the method of Abbott and Johnston,' sufiBcient decompression maj^ 
be obtained and the general state of the patient so improA'^ed as to make 
colostomy and exploration possible at the same time AAuth complete 
safety to the patient. 

Rayner®® giA'^es 3 advantages of exploration: 1, The diagnosis of 
colonic obsti'uction can be verified and secondary obstructions aaBII not 
be overlooked; 2, the information gained at exploration permits one to 
better plan the more radical operation if tliis can be done; 3, explora- 
tion permits better exposure of the cecum so that “ blind cecostomy is 
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not necessary.” Gemmill,’ however, does only the cecostomy at the 
first stage and delays exploration until the patient is in good condition. 
There is sufficient reason for a difference of opinion and the most experi- 
enced surgeons rarely follow a single technique. 

The choice of the anesthetic for the initial operation must be left to 
the surgeon. We prefer spinal or local anesthesia. Rayner^ prefers 
spinal anesthesia as does Jones, “because it provides excellent relax- 
ation and a quiet abdomen.’\ 

When the condition of the patient follovdng colostomj’^ has improved 
and the bowel is thoroughlj' cleansed the radical procedure should 
be considered. The viewpoint of Miles,-^ that the most radical opera- 
tion is the operation of choice, is gradually becoming accepted. There 
are those who believe that the limited operations, vdth their lower 
operative mortality, are to be preferred, but we agree with Jones'^ 
when he states that, “too much attention has been paid to operative 
mortality when a decision is made regarding which type of operation is 
to be used.” Furthermore, differences in mortality depend not only 
on the type of operation but on the condition of the patient, the extent 
of the disease and upon the skill of the surgeon. In addition to these 
factors, one must consider what a surgeon considers an operable lesion 
to be. This frequently varies Avith experience. If too much stress is 
placed on operative mortality, the per cent of operability will decline 
and thus many patients Avill be denied an opportunity for cure. 

There are many surgeons who believe radical colon surgery contra- 
indicated in the presence of metastasis, especially to the liver. Koch,*® 
Gordon-Watson,® Jones*^ and others are not in agreement vdth this 
conception, for it is well knoAvn that radical resection will often permit 
an “endurable existence for four or five years.” Every liver nodule 
is not necessarily a malignant metastatic deposit, angiomata and fibro- 
mata are also found in“the liver as Gordon- Watson has indicated. 
Jones*^ has aptly said that “It is an error to perform small operations 
for small cancers and big operations for big cancers; perhaps the results 
Avould be better if the plan Avere rcAmrsed.” 

We shall not attempt to review the many operatiA^e procedures now 
used for malignant lesions of the colon. So many modifications of even 
the standard operations noAV exist that such a reAUCAV would be useless. 
There are, hoAVCAmr, certain generalizations in regard to operation AAdnch 
Ave belicA^e to be A^aluable. 

Local resection and anastomosis of right-sided lesions is to be con- 
demned. For tumors of the cecum, ascending colon and hepatic flexure 
Ave believe that a right colectomy, and anastomosis of terminal ileum 
to transAmrse colon to be the operation of choice. Rankin"® believes 
that ileocolostomy should be done at the first stage and resection at 
a second operation 2 AA^eeks later. Wakeley and Rutherford®" Iiave 
reported 14 such operations Avithout a death. Rayner’^ favors the 
operation as a one-stage procedure. 

In lesions of the transverse colon and splenic flexure resection and 
anastomosis folloAAung a preliminary colostomy seems to be the opera- 
tion of choice. 

In the sigmoid there is some variation of opinion. The jS'Iikuhcz 
operation still has many adAmcates. The Rankin obstruction resection. 
AAdiich is in reality a refinement of the Mikulicz operation, is a verj' 
useful procedure. It permits of AAnde excision of the groAvth and mesen- 



SURGERY 


273 


tery at the major operation and thus overcomes what we believe to be 
the major disadvantages of the original operation. This is in accord 
with the observations of Burt.^ 

Many surgeons still prefer resection and end-to-end anastomosis for 
lesions of the mobile sigmoid. This procedure should not be done with- 
out a preliminary colostomy and thorough cleansing of the bowel. 

In the lesions of the pelvic colon and rectosigmoid junction the 
abdominoperineal resection in one or two stages is without a doubt the 
operation of choice. Jones'^ favors the one-stage operation because: 
1, The patient is subjected to only one operation; 2 , the operation is 
more easily performed without the presence of adhesions from the 
previous operation and it can be performed more expeditiously and 
with less shock; 3, if a growth is inoperable at the first operation it is 
generally inoperable at the second operation. 

Nevertheless, many surgeons prefer the two-stage operation because 
they feel it permits of rehabilitation and is thus safer. It is the pro- 
cedure of choice for most surgeons doing abdominoperineal resections. 

No attempt has been made to cover the literature on anorectal 
carcinoma, or the literature on irradiation for malignancy of the colon. 
The lesions of the colon metastasize slowly and are, therefore, usually 
amenable to surgical therapy. The end-results of surgical treatment 
will depend upon the time at which operation is undertaken, the extent 
of the disease, and the thoroughne.ss of the surgical procedure. 

I. S. Ravdin, 

AND 

C. G. Johnston. 
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TREATMENT OF TOBACCO— ALCOHOL AMBLYOPIA. 

During the past several years progress has been made in the treat- 
ment of tobacco and alcohol amblyopia. Accurate diagnosis is impera- 
tive, for a patient complaining of slowly failing vision and giving a 
history of the use of moderate or excessive amounts of tobacco and 
alcohol may have a brain tumor, meningo-encephalitis, poisoning by 
one of the heavy metals or a metabolic disease such as diabetes or 
leukemia. Campbelb has outlined a proper course of investigation: 
careful and detailed history, neurologic examination, spinal puncture, 
otolaryngologic examination, roentgenograms of the optic foramina and 
teeth, search for foci of infection, diseases of the blood, syphilis, and 
tuberculosis. One might add analysis of the urine for lead and arsenic, 
and examination of the perimetric fields. Carroll-® has pointed out the 
necessity of differentiating the disease from senile macular degeneration. 

In this country there seems to be a definite clinical entity of tobacco- 
alcohol amblyopia, at least most of the persons affected are both 
moderately heavy smokers and drinkers. However, Carroll and 
Franklin^ have reported an uncomplicated case of tobacco amblyopia 
and an uncomplicated case of alcohol amblyopia, in both of which there 
were centrocecal scotomas. They noted that in Great Britain tobacco 
is considered the offending toxin and in France alcohol. At a special 
meeting of the Ophthalmological Society of the United Kingdom, held 
in 1887, to discuss the matter, it was concluded that the amblyopia 
was due to the tobacco, that alcohol was not the direct causal agent, 
and that depression of health was an accessory influence. Fifty years 
later these “accessory influences” are just beginning to be understood. 
Usher,^^ quoted by Riddell, found that subjects of tobacco ambb^opia 
did not consume more tobacco or alcohol than many other smokers or 
drinkers of the same age who did not have any amblyopia. 

The clinical picture is that ofi a man 50 to 60 years old who states 
that his vision seems misty and that he cannot recognize the faces of 
his friends. The diminution of his visual acuity has been insidious, 
and there may be slight pallor of his optic disks. The disease is not 
rare. It comprises, for example, 1% of the cases seen at the out- 
patient department of the Edinburgh infirmary,^'* and 0.3 to 0.5% of 
the patients newly admitted to the eye clinic of the Massachusetts 
Eye and Ear Infirmary.-® 

TraquaiF^ has described for tobacco amblyopia a centrocecal scotoma 
with 1 or 2 dense nuclei within it, lying between the point of fixation 
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and the blind spot, and demonstrable with small test objects at 1 meter, 
•This same refined technique applied to a group of cases of uncompli- 
cated alcohol amblyopia might yield characteristics helpful in differ- 
entiation of the tobacco from the alcohol groups, although Lillie® has 
stated that in his experience the size and shape of the different scotoma- 
tous defects depend on the stage the condition has reached, and none 
is pathognomonic of any specific etiologic factor. 

A rational therapy based on a clear understanding of the disease is 
not possible at present. ‘Some writers^^ state that tobacco exerts a 
direct toxic action on the ganglion cells of the retina, and that optic 
atrophy is secondary to atrophy of these cells. Friedenwald® has been 
unable to confirm this. Others®*’'^ hold that tobacco causes amblyopia 
by constricting the vessels supplying the papillomacular bundle. The 
form of therapy will vary according to whether one accepts the first 
or second of these concepts. 

Traquair,^'^ favoring the first of these, has his patients stop the use 
of tobacco and restores them to as healthy a condition as possible. 
He recommends that they drink large quantities of water and that they 
use some laxative medicine. In his opinion “ There is no specific treat- 
ment which can be directed toward the affected nerve elements. The 
use of vasodilators such as sodium nitrite has been advocated upon the 
hypotliesis that the affection is due to vascular constriction. No evi- 
dence has as yet been brought forward to show that this hypothesis is 
correct or that the treatment is efficacious.” 

Duggan®" believes that tobacco causes amblyopia by constricting the 
vessels supplying the papillomacular bundle. In support of his con- 
tention he refers to the experimental work of Wright and Moffat,^® 
who demonstrated that smoking cigarettes caused a drop in tempera- 
ture at the finger tips and a slo^ving of the blood flow in the capillaries 
of the nail folds, and to the concept of Sulzburger,^® who suggested the 
possibility that the vascular system of man may become sensitized to 
allergens derived from tobacco. Duggan recommends the use of vaso- 
dilators and prefers the intravenous injection of 100 mg. of sodium 
nitrite as nitroscleran for 6 to 10 days. Under this treatment, SS % of 
his patients attained 20/30 vision in one or both eyes in about 18 days. 
He favors abstinence, for those of his patients who smoked during 
treatment recovered more slowly than those who did not.' In a series 
of 8 eases Cordes and Harrington^ duplicated his results, finding im- 
provement in all, and more rapid improvement than could have been 
expected from abstinence alone. 

Carroll’s®" treatment consists in abstinence, though a few of his 
patients improved without giving up their tobacco and alcohol, and a 
few failed to improve in spite of abstaining. He gave several patients 
inhalations of amyl nitrite and 4 a single intravenous Injection of a 
solution containing sodium nitrite. One of the latter seemed to have 
a slight temporary improvement in vision, but no change occurred in 
the others. It should be noted that Duggan recommended not 1 but 
6 to 10 such injections. 

In Carroll’s opinion, chronic retrobulbar neuritis may be caused by 
cither tobacco or alcohol separatelj”- or by the two together. In this 
country, usually the patient is found to be using generous amounts of 
both and there may be difficulty in deciding which is the more impor- 
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tant factor. He-*’ has recently reported 10 cases of the clinical syndrome 
of tobacco-alcohol amblyopia occurring in patients with alcoholic type 
of pellagra or polyneuritis. These patients smoke^ in moderation but 
were heavy drinkers, imbibing 1 to 3 quarts of alcoholic liquor a day, 
and in every case diet had been inadequate. Treatment consisted in 
lowering the intake of alcohol and maintaining a diet high in vitamin B 
complex. Wliile he did not describe a definite regimen, he mentions 
in his case histories intramuscular injection of liver extract and of 
vitamin Bi concentrate, and addition to the diet of brewer’s yeast, 
wheat germ (Embo), and Vegex. 

At present a number of investigators’’^'*’ offer evidence that ethj’l 
alcohol has no direct action on the optic nerves. Optic and retrobulbar 
neuritis occur when the excessive and prolonged use of alcoholic liquor 
has created a nutritional disturbance and beriberi or pellagra-like syn- 
dromes. These are regarded as due to lack of vitamin Bi and B 2 , 
respectively. 

Moore*® reports that in Nigeria he has seen thousands of cases in 
various stages of the clinical picture of misty vision, sore tongue, dry, 
itchy scrotum. After 2 months there is optic atrophy and there may 
be great loss of vision. The disease is the result of deficiency in the 
diet. In a school of 80 children living on a low-protein diet where every 
girl had the disease and not one boy, the boys were supplementing their 
diet with land crabs which were plentiful and which they caught and 
roasted, while the girls were kept in seclusion and could not have them. 
Moore believes the proteins afforded the missing link in the natives’ 
diet and that the specific factor was ^’^tamin B. The disease was 
dramatically amenable to marmite and to yeast, which are rich in 
vitamin B complex. Vitamins A, C and D added to the diet possessed 
no curative properties. 

Wagener,*® in a review of literature on the role of vitamin B in 
nutritional diseases of the eye, concluded that, “while clinical reports 
of ocular lesions dependent on or associated with deficiencies of vitamin 
Bi and B 2 are rather scattered as yet, in this country at least, it would 
seem that enough clinical and experimental data are accumulating to 
indicate that deficiencies of these vitamins may play a more important 
role than is generally appreciated in the causation of acute and chronic 
affections of the optic nerves.” 

For a patient presenting the clinical syndrome of tobacco-alcohol 
amblyopia, current opinion favors the following therapeutic measures: 

1. Ahstinencp From the Drugs. This is necessary in regard to to- 
bacco, but not imperative for alcohol if adequate diet is supplied and - 
it is used in moderation. 

2. Eliminative Measures. Those commonly recommended are in- 
creased fluid intake, laxative' medicines and pilocarpine sweats. One 
might question the value of these time-honored remedies, for there is 
no e\ddence that they eliminate the poisons of tobacco or hasten the 
excretion or oxidation of alcohol. The pilocarpine sweats may serve 
a useful purpose in their vasodilating effect. 

3. Vasodilators. Those having a transient effect are amyl nitrite 
inhalations and acetylcholine in intramuscular injections of 0.1 gm. 
A more prolonged effect is obtained by intravenous injections of sodium 
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nitrite in 0.1 gm. doses, and it is recommended that this be given daily 
for about a week. 

4. Nourishing Diet. Because idiosyncrasy and lowered nutritional 
state are factors predisposing to poisoning by tobacco, a nourishing 
diet should aid in recovery. Alcohol, while not acting as a direct 
poison on the optic nerves, interferes with nutrition to the extent that 
it leads to inadequate diet and deficiency of the vitamin B complex. 
The diet, besides having a sufficient caloric content, should contain 
large amounts of yeast, wheat germ, green vegetables and vitamin Bi 
concentrate. This can be supplemented with intramuscular injections 
of liver extract. 

The treatment of tobacco-alcohol amblyopia in the near future may 
be placed on a basis less empiric and somewhat more scientific. It 
will require that the chief offender be determined, whether it be the 
tobacco or alcohol. For the tobacco cases, the use of vasodilators 
holds promise if the early favorable reports of its originators can be 
confirmed by others. For the alcohol cases the problem of nutrition 
becomes foremost, with the vitamin B complex as the specific element 
most needed to be restored to the diet. 

C. W. Ruckek, M.D. 
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Further Observations on the Relation of the Adrenal Cortex to Experi- 
mental Diabetes. F. C. Dohan and F. D. W. Lukens (Cox Institute, 
Uui versity of Pennsylvania) . Experiments were reported wliicli showed 
that adrenal cortical extract was capable of restoring to a considerable 
extent the diabetes of adrenalectomized-depanci'eatized animals. The 
factors suggested as favoring this response (species, salt intake, estrus, 
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adrenal remnants, etc.) are noted. An increase in the urinary excretion 
of glucose and nitrogen after cortical extract was also observed in two 
hypophysectomized-depancreatized cats. 

Tumors of Peripheral Nerves in Fish. Balduin Lucre (Laboratory 
of Pathology, University of Pennsylvania). While a considerable 
variety of tumors have been observed in many different species of marine 
fish, hitherto no kind of tumor has been found with sufficient frequency 
to make it readily available for study. The abundance of fish in the 
waters about the Tortugas and the exceptionally favorable collecting 
facilities of the Laboratory afforded the opportunity for discovering 
that certain kinds of tumor commonly occur in several species of 
snappers (Lidianida'). These tumors arise in the corium or subcuta- 
neous tissue, whence they project outward as flattened oval masses, 
stretching the covering epiderm to a delicate membrane devoid of 
scales. They Anry in size from small nodules to conspicuous masses 
over 4 cm. in diameter. The tumors are distributed along the course 
of the peripheral nerves. Usually but one growth is present, though 
two, three or even four tumors may occun They are firm and resilient 
in consistency, and have a white, usually moist cut surface, which is 
nearly homogeneous in some, striated or whorled in others. At their 
base some are sharply delimited, others infiltrate the subjacent tissue. 
However, despite the rather uniform naked-eye appearance of the 
tumors, there is considerable variation in their structure. They are 
composed of cells resembling fibroblasts, of fibrillar tissue and homo- 
geneous intercellular substance, the proportion of these components 
varying greatly. Some are richly cellular, others are fibrous or even 
partly hyaline; whether cellular or fibrillar they usuall}^ have a dis- 
tinctly fasciculated makeup, the cells being arranged in interlacing 
bands and whorls. In many tumors their oval nuclei are grouped in a 
peculiar manner, forming more or less parallel rows or palisades, between 
which lie dense masses of fibrils or nearly homogeneous tissue. In places 
there are structures resembling nerve fibers. Areas of degeneration, 
hyaline or mucinoid, are common in the larger growths. The more 
cellular tumors somewhat infiltrate the adjacent tissue; the more 
fibrillary growths are sharply circumseribed though usually not encap- 
sulated. No metastasis has been observed. 

Neoplasms of this kind were found in 39 fish belonging to three species 
of snappers, the gray snapper {Lutiaims griseus), dog snapper {Lviianvs 
./oca) and schoolmaster {Lutianus apodus). All the specimens lyere 
mature and of average or large size. Though many fish of other families 
were examined, no tumors of this kind were observed. Transmission 
experiments were not successful, the inoculated fish dying within a few 
days, whether from operative procedures or from other causes is not 
certain. It is possible that a different technique may give better results. 

The tumors here reported closely resemble the complex group of 
human neoplasms arising from the sheaths of nerves. Like them thej' 
show the palisade arrangement of nuclei characteristic of this group. 
An additional point of resemblance to neurogenic tumors is the occur- 


rence of structures resembling nerve fibers. 

The relative ease noth which these tumors may be secured in the 
Tortugas (and possibly elsewhere in tropical w'aters) renders them very 
favorable material for the study of an important group of neoplasms. 
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The Origin of the “Off” Response in the Optic Pathway. H. K. 
Haetline (Johnson Foundation, University of Pennsylvania). Differ- 
ent optic nerve fibers of the vertebrate eye respond differently to 
illumination of the retina. Some (about one-quarter) respond only to 
cessation of illumination; they discharge no impulses at all during 
illumination. Reillumination abruptly stops whatever discharge may 
be present. The more primitive eye of the scallop, Pecten irradians, 
might also be expected to give “off” responses, for the animal exhibits 
a vigorous “shadow reaction.” The Pecten eye is unique in structure, 
possessing a double layer of sense cells, each with its separate optic 
nerve branch. Axones of the proximal sense cells discharge impulses 
only during illumination of the eye. Axones of the distal cells (which 
have been described as primary sense cells) discharge impulses only in 
response to cessation of illumination. These “off” responses are indis- 
tinguishable in character from those in the vertebrate optic nerve. If 
these distal cells are truly primary sense cells, the possibility is raised 
that certain of the rods or cones (or both) in the vertebrate retina 
respond only to cessation of light. However, in the vertebrate retina 
an “off” response elicited by turning off one patch of light is abruptly 
stopped by turning on an adjacent patch. This strongly suggests that 
the “off” response originates at the point of convergence of the adja- 
cent pathways (presumably the ganglion cell) rather than in the sensory 
layer. It is possible that “ off” responses must be considered a property 
of certain nerve cells in general (either sensory cells or ganglion cells), 
which discharge impulses in response to a shift in their equilibrium in a 
direction opposite to that which usually causes activity. 


Observations on the Motor Activity of the Obstructed Small Intestine 
Made During the Course of Treatment by Intubation. W. Osler 
Abbott, Louis Zetzel and Paul M. Glenn (Gastro-Intestinal Section 
of the Medical Clinic, Hospital of the University of Pennsylvania). 
The method of intubating the small intestine by the use of a double- 
lymened tube bearing at its tip a distensible balloon has been modified 
by Abbott and Johnston for use in the treatment of acute intestinal 
obstruction. In the employment of the technique we have made certain 
observations concerning the motor activity of the partially and com- 
pletely obstructed human jejunum and ileum. These consist, 1, of 
balloon tracings on a kymograph indicating the degree of intestinal 
activity and response to internal pressure; 2, of fluoroscopic observations 
on the- rate and character of the tube’s passage; and 3, occasionally of 
fluoroscopic observation of the behavior of small amounts of barium 
sulphate suspension injected through. the tube into the gut lumen 
proximal to the lesion. 

These studies may be summarized by the statements, 1, that in every 
case (save one of uremia), in which peristalsis was absent or markedly 
diminished, whether from mechanical or paralytic causes, activity 
increased with decompression of the distended intestine; 2, that al- 
though reverse peristalsis occurs commonly in the duodenum we have 
never seen it from the ligament of Treitz to the ileocecal valve; 3, that 
proximal to an obstruction a fairly regular series of changes in the 
motor phenomena takes place consisting of transient liypertonicity of 
the gut, followed later by distention which involves an area that extends 
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progressively orad as time passes; 4, that as effective peristalsis requires 
initial relaxation, the amplitude of peristalsis is greatest in a zone that 
likewise moves progressively orad being located in that area of the 
intestine in which the muscle fibers are beginning to be stretched by 
the advancing distention; and 5, that in view of the amplitude and 
direction of peristalsis the orad flow of intestinal contents is probably 
governed by the gradient of internal pressure. 
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(From the Thorndike Memorial Laboratory, Second and Fourth Medical Services 
(Harvard), Boston City Hospital, and the Department of Medicine, Harvard 

Medical School.) 

IMucus lias a number of obvious qualities which can act to 
protect surface membranes of the body: mucus binds acids, holds 
foreign bodies (bacteria), can absorb an enormous amount of Yvater, 
and holds enzymes of the stomach and intestine (Boldyreff^). 
Boldyreff believed that if present in large quantities mucus can 
seriously hinder digestion, tveakening the action of digestive fer- 
ments and sloYving dotvn absorption of digested food. Davies, - 
among others, has called attention to the increase of mucus in the 
gastric contents of patients with chronic hypochromic anemia and 
achlorhydria. It has often been assumed for Y'arious reasons that 
the absorption of iron from the intestine of these patients is defec- 
tive. Although the presence of mucus has not been considered a 
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factor in the malabsorption of iron, the possibility is apparent. 
The following observations were made to ascertain whether or not 
iron fed to patients with hj^iochromic anemia in the presence of a 
large amount of mucin would be utilized to a less extent than iron 
given alone. 

Method. Ten cases of lij’^pochromic anemia, or iron deficiencj'', were 
studied (see Table 1). ^though blood loss was probably the principle 
cause of iron deficiency in all patients, blood loss had ceased before the 
periods of observation began. The patients were given a basal diet Avhich 
w'as rather low in iron. A summary of the hemoglobin and reticulocyte 
percentages and the amount of iron and mucin administered is recorded in 
Table 2. Reticulocytes were counted daily upon smears of capillary blood 
stained supravitally with- brilliant cresyl blue and counterstained with 
Wright’s stain. Venous blood was obtained every other day, and prevented 
from clotting by oxalate. Upon this blood the red blood cell count, hemo- 
globin percentage, hematocrit (ceil volume), mean corpuscular volume and 
mean corpuscular hemoglobin concentration were determined, according 
to the method of Wintrobe. The hemoglobin percentage was determined 
with the Sahli apparatus calibrated so that 100% hemoglobin was equiA^a- 
lent to 15.6 gm. per 100 cc. or 20.9 volumes % oxygen capacit}’’ (\^an Slyke). 

“Gastric Mucin”* Avas prepared in suspension of 9 to 15%. The ferrous 
sulphate Avas given in 5% glucose solution, excepting AA’hen over 0.1 gm. 
three times daily Avms given, Avhen it Avas administered in tablet form. 

Results. In all cases in AA'hich mucin and iron Avere administered 
together (Cases 1, 2, 3, 4, 5), there was evidence that the mucin 
inhibited the utilization of iron. The criteria on which this conclu- 
sion is based are as folIoAvs : when a given amount of iron Avas mixed 
with mucin and administered daily for about 10 daj's and Avhen the 
same amount of iron without mucin Avas then giA'^en daily during 


Case 

No. 


T.ABLE 1. — SUMMAIAY OF CASES. 

Age. Sex. Diagnosis and etiologio factors. 

08 M Hypochromic anemia of blood loss from duodenal ulcer. 
Normal gastric acidity. 

14 F Hypochromic anemia of blood loss from gastric ulcer. "Chlo- 

rosis.” Normal gastric acidity. 

37 F Hypochromic anemia of blood loss from duodenal ulcer. 

51 F Hypochromic anemia of blood loss from duodenal ulcer. 

Asymptomatic tertiary syphilis. Uterine fibroid (bleeding). 
Normal gastric acidity. 

45 F Hypochromic anemia of blood loss from duodenal ulcer. 

67 F “Idiopathic” hypochromic anemia. No history of blood loss. 

Poor diet. Arteriosclerotic heart disease. Gastric anaciditj 
after the injection of histamine. 

52 F “Idiopathic” hypochromic anemia. Menorrhagia. Dys- 

phagia. Gastric anaoidity after the injection of histamine. 

22 M Hypochromic anemia of blood loss from gastric ulcer. Normal 

gastric acidity. 

61 F “Idiopathic” hypochromic anemia. No history of blood loK. 

Bronchopneumonia, healing. Gastric anacidity after the 
injection of histamine. _ 

5-7 M Hypochromic anemia of blood loss from hemorrhoids. Gas- 

tric anacidity after the injection of histamine. 

(Note; Bleeding ceased in all cases before the periods of observation began.) 


9 


10 


* Obtained from Frederick Stearns & Co., Detroit. 
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Table 3.— Data of Cases of Lymphosabcoma With Pelmonahv Involvement. 
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a second consecutive period of about 10 days either a more rapid 
hemoglobin increase, a second reticulocyte response, or both fol- 
lowed the administration of iron without mucin. A principle is 
thus employed which has been used to test the therapeutic effective- 
ness of hemopoietic substances. Minot and Castle'* have described 
the method in detail. In Case 2, for example, iron and ammonium 
citrate, 0.3 gm., mixed with mucin, 1.2 gm., was administered 3 





1 FERROUS ' FERROUS 'FERROUS 

TREATMENT 

iSULPHATE' SULPHATE ' SULPHATE 

1 O.ISGM. ' 0.15 GM. 0.8 GM. 

DAILY 


' + ' 




ISGM.MUCINj 

RET 1C 

HGB. 

R.B.C. 

t • ' ' - 

Vo 

V. 

Mrts 

1 1 


80 

70 

4 

V 1 1 0.. 






60 

3 



50 


.1 n— o' , 

i 1 

10 

40 

2 

i 1 1 

1 i 1 


30 


1 1 ' 

5 

20 

1 

1 ’ { f\ 


10 

0—0 



DAYS 


10 20 30 40 


Fig. 1.— Case 4 (Tables 1 and 2). The inhibiting influence of mucin upon the 
utilization of iron as shown chiefly by the comparative reticulocyte responses. A 
negligible reticulocyte response followed the administration of ferrous sulphate mixed 
with mucin; a definite reticulocyte response followed the omission of mucin; an oven 
greater reticulocyte response followed the administration of an optimal dose of ferrous 
sulphate. 


times daily. There followed a hemoglobin increase of about 8%. 
A reticulocyte response occurred ivith a peak of 6.5% on the fourth 
day. On the tenth day the mucin was stopped and treatment with 
iron and ammonium citrate, 0.3 gm., 3 times daily was continued. 
During this second period the hemoglobin increased a little more 
rapidly (about 10% in 8 days) than during the first period, and there 
was a second reticulocyte response with a peak of 8.1% on the 



IRON IN HYPOCHROMIC ANEMIA 


285 


fourth day. The important point is that a second reticulocyte 
response occurred and not that its magnitude was greater than the 
first. A second re.sponse when therapy' is daih^ and continuous 
implies that the material given in the second period is more potent 
than in the first period. The conclusion may be dra'vvn, therefore, 
that the iron medication was more effective in the second period 
than in the first, and that the mucin, which was the only variant, 
inhibited in some manner the influence of the iron medication in 
the first period. This conclusion seems warranted also in Cases 
1, 3, 4, and 5. In Case 3, no second reticulocyte response occurred, 
but no definite hemoglobin increase followed the administration 
of ferrous sulphate mixed with mucin, whereas a ver\" definite 
hemoglobin increase followed the administration of ferrous sulphate 
alone. One must be cautious in comparing hemoglobin rises in two 
equal consecutive periods during iron administration. Since the 
hemoglobin does not usuall}’ begin to increase until several days 
after iron therapy has commenced, the total hemoglobin rise during 
the first period maj"^ not be as great as during the second period, 
when the effectiveness of the iron may be the same in each period. 
Furthermore, there tends to be a slower rate of hemoglobin manu- 
facture as the Jiemoglobin level rises. 

The doses of iron given were purposely small, and much less 
than the optimal amount to be used in the routine treatment of 
chronic h 3 ^pochromic anemia. It is likel}'^ that if large doses of iron 
had been given, no inhibiting effect of mucin lyould have been 
demonstrable. In a third observation in Case 4 (Fig. 1) an optimal 
dose of ferrous sulphate was followed hy a third reticuloc^^te peak, 
even higher than the preceding two. This mereh" indicates that 
ferrous sulphate 0.25 gm., given 3 times dailj', was more effective 
than one-fifth this dose, which was suboptimal in this particular 
case. 

Wien ferrous sulphate was given to patients separate from, but 
immediate!}’ after, mucin the effect was variable. In Case G there 
was a second reticuloc^'te re.sponse and a faster hemoglobin increase 
when ferrous sulphate was given without mucin, indicating that 
in the first period the mucin had inhibited the utilization of iron. 
In Case 7, there was no second reticuloc.vte response and no veri’ 
definite increased formation of hemoglobin, so that there was no 
evidence that the mucin inhibited the utilization of iron in this 
])articular case. In Case 8, ferrous sulphate was administered one 
hour after mucin. No increased hemoglobin formation and no 
second reticuloc.vte response occurred. One additional case (not 
recorded in Table 2) was given ferrous sulphate f hour after mucin, 
and then after fO da.vs ferrous sulphate alone was administered, 
with results similar to those obtained for Case 8. The data are not 
included in Table 2 because there had been continuous occult blood 
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in the stools and it was felt that this rendered the reticulocyte data 
doubtful. This observation sen’-es as a control to the others, and 
confirms our impression that mucin, when mixed with iron in certain 
doses, will interfere with the absorption of the iron in the gastro-inies- 
iinal tract. 

Cases 9 and 10 serve as an additional control to the preceding 
observations. In these cases, iron was mixed with a large amount 
of cream and administered 3 times daily. The cream had no inhibit- 
ing effect on the utilization of iron as shown by the absence of second 
reticuloc3i;e responses and of increased hemoglobin formation. The 
figures for the hemoglobin and reticulocytes are those which would 
be anticipated if iron had been daily without cream. 

Comment. It cannot be proven definitely from these observa- 
tions that an excess secretion of mucin in the gastro-intestinal tract 
will materially influence the absorption of iron. In the presence of 
achlorhydria, however, increased amounts of mucus in the gastric 
contents may play some role in the malabsorption of iron of the 
food, especially when the food is deficient in available iron. There 
is evidence that in cases of "idiopathic” hypochromic anemia with 
adilorhydria the response of the blood to iron is less marked than 
in cases of h.ypochromic anemia with normal acidity of the gastric 
contents. Excess mucus, which may accompany low acidity, is 
possibly a factor in this phenomenon. 

The observation that cream apparently will not inhibit the 
utilization of small amounts of iron given by mouth, could possibly 
be duplicated by tlie study of other food substances: carbohydrates, 
protein substances, bulk}' foods. It is common knowledge, however, 
that in tlie routine treatment of patients, iron as well as many other 
sorts of medication may be tolerated better if administered after 
meals than before meals. Food may therefore delay or prolong the 
absorption of certain substances if not actually reduce the amount 
which can be absorbed. 

The observations serve to demonstrate one of the many factors 
which can condition the absorption of iron and presumabl}" other 
necessary food substances from the gastro-intestinal tract. Ihe 
problem of absorption is extremely complicated, and the list of 
possible factors influencing absorption in the intestine is constantly 
growing.® 

Conclusion, ^^fiien iron in small doses is administered with 
relatively large amounts of mucin to cases of chronic h}'pochromic 
anemia (iron deficiency), its absorption from the intestine is in- 
hibited. 
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CLINICAL OBSERVATIONS ON THE WHIPPLE LIVER FRACTION 
(SECONDARY ANEMIA FRACTION). 

By W. Halsey Barker, M.D., 

AND 

D. K. Miller, M.D., 

NEW YORK, N. Y. 

(From the Rockefeller Institute for Medical Research.) 

In ]930, Whipple, Robscheit-Robbins and Walden-^ reported a 
liver fraction which was potent in the treatment of experimental 
po,st-hemorrhagic anemia. Their experiments were performed upon 
carefully standardized dogs in which a chronic anemia had been 
produced by repeated bleeding. During the past 3 years the effect 
of this fraction of liver has been studied at the hospital of this 
institute in 11 patients with chronic hypochromic microcytic anemia. 

The fraction is the dry, insoluble material obtained from the 
precipitation of an acidified aqueous extract of whole liver with 
70% alcohol. It represents 3% b;\' weight of the whole liver or 10% 
by weight of the dried liver. The fraction was found by Whipple 
and associates to possess 65 to 75% of the potency of whole liver 
as measured by new hemoglobin production in the standard anemic 
dogs. They demonstrated by control experiments with iron feed- 
ing, that the iron content of the liver fraction was not wholly 
responsible for the hemoglobin regeneration in these dogs. This 
fraction of liver has been shown to be practically inert in the treat- 
ment of patients with pernicious anemia,® and conversely the frac- 
tion of liver soluble in 70% alcohol (Fraction G of Cohn), contain- 
ing the hematopoietic principle effective in pernicious anemia, 
possesses only 10 to 20% of the potency of whole liver in the treat- 
ment of Whipple’s anemic dogs^' and exerts little or no therapeutic 
action in the secondary anemias of man.^”-” 

Although the oral administration of whole liver and crude extracts 
of whole liver has proved useful in the treatment of human secondary 
anemias, there have been few studies of the clinical 
effect of Whipple’s fraction of liver (Eli Lilly and Company’s, Liver 
Extract No. 55 with Iron); in this commercial preparation 0.5 gm. of 
iron and ammonium citrate (83 mg. iron as metal) has been added to 
each 3 gm. of the dry powder (the amount of extract derived from 
100 gm. of whole liver). In 1932, Cheney and Niemand® publi.shed 
a series of 50 cases of secondary anemia treated with the commercial 
preparation. Excellent results were obtained in 13 cases of post- 
hemorrhagic anemia with rises in reticulocyte, hemoglobin and 
erythrocyte levels, whereas other forms of secondary anemia were 
not strikingly benefited. Since the patients of this series received 
230 to 700 mg. of iron as metal daily mixed in with the liver e.xtract, 
it is impossible to evaluate the efficacy of the liver e.xtract apart 
from its iron content in these cases, even though the authors re- 
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ported that 6 of their post-hemorrhagic cases had failed to show 
material improvement on previous iron therapy. More recently 
Cheyney^ has found the same commercial preparation of value in the 
treatment of certain cases of anemia secondary to gastric cancer.’ 

In the course of their study of hookworm in Puerto Rico, Rhoads, 
Castle, Payne and Lawson^® treated 7 patients with the No. 55 
fraction -without iron. On a daily dosage of 12 gm. of the extract 
4 of the patients showed reticulocyte rises of from 3.6 to 13.4% 
followed by moderate improvement in hemoglobin and erythrocyte 
levels. The 12-gm. daily dose of the liver extract was found on 
analysis to contain 34 mg. of iron as metal which might be sufficient 
to exert some hematopoietic effect and thereby account at least in 
part for the apparent activity of the material. In all 7 cases secon- 
dary reticulocyte responses and more rapid improvement in hemo- 
globin and levels of erytlirocj'tes followed the addition of 2 gm. of 
ferric ammonium citrate to the daily dose of liver extract. 

The lack of conclusive proof that the clinical effect of tlie I^Tiipple 
liver fraction is not entire due to the iron content stimulated the 
present clinical study. Heath^ has stressed the individual varia- 
bility in the iron requirement of patients with hypochromic micro- 
cytic anemia, pointing to one case which gave a maximal response 
to 85 mg. of iron a day by oral administration in contrast to 3 cases 
-nMch showed no response -^^hatsoever to a dose of 50 to 85 mg. per 
day given by the same route. Reimann and Fritsch'® have reported 
good results with as little as 22 to 100 mg. of iron a day adminis- 
tered by mouth. It was in order to control the iron effect that the 
following metliod of procedure was adopted in the investigation of 
the clinical activity of the Whipple liver fraction. • 

Methods. Liver Extract No. 55, which was suppKed -without added iron 
by Eli liUy and Company, was analyzed for its iron content by the method 
of Wong.^ Several determinations revealed an iron content of 2.5 to 
2.75 mg. of iron per gra. of dry powder, or 62 to 69 mg. of iron per 25-gm. 
dose of the extract.* 

The principle of the double reticulocyte response was then employed in 
the study of the patients. This principle was introduced by Minot and his 
associates” to determine the optimal dosage of liver in pernicious anemia. 
Later Dameshek and Castle^ used the method for assaying the relative 
potency of conunercial liver extracts in the treatment of pernicious anemia, 
while Heath". has devised a similar comparative test for evaluating the 
efficacy of various iron preparations in the treatment of hypochromic 
anemia. As stated by Dameshek and Castle, the principle of the double 
reticuloc 3 de response is briefly this: When a uniform daily suboptimal 
dose of a known potent material is given, the reticulocyte response is con- 
cluded or on its downward course in from 10 to 12 days. This allows for 
the observation of a possible second response of reticulocjdes when another 
more potent material or a larger dose of the same material is given over a 
period immediately following the first period. Daily doses must be used 
since the stimulus to the bone marrow must be continuously applied during 
the estimation of the comparative potency of each product. 

* -We are indebted to Dr. Walther Goebel for the information that the iron in 
the liver fraction is chiefly in the ferrous state, although a small portion is ferric iron. 
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Applying this principle of the double reticulocyte response, we have 
treated patients with severe h3’'pochromic microcytic anemia continuously 
over 3 consecutive periods of at least 10 days each. In the first period, 
each patient received about 70 mg. of iron a day as 1.7 cc. of a 25% solu- 
tion of ferric ammonium citratCj in the second period '25 gm. of Liver 
Extract No. 55 (the amount derived from 833 gm. of whole liver) daily, 
and in the third period a maximal dose of inorganic iron preparation. 
Reticulocytes were followed throughout the first two periods in all cases, 
and through the third period in the majority of the cases. We have felt 
that after giving 70 mg. of iron a day throughout the first period we were 
justified in interpreting any further reticulocyte response occurring in the 
second period as due to some factor or factors in the liver fraction other 
than the contained iron. In other words, we have looked upon the first 
period as controlling the iron content of the liver fraction. 


Table 1. — Reticulocyte Pe\k Obtained With Small Doses op Ikon, Liveb Ex- 
tract AND Large Doses of Iron. 


Patient. 

Sex. 

Age. 

i 

Blood picture at start of test period. 

Reticulocyte peak (%). 

Diagnosis, 

1 

1 

R.B.C. (in millions). 

Hemoglobin (%). 
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3 

Reticulocytes (%). 

70 mg. iron q.d. i-* 

IL 

ca" 

o 

1 M . 

s a 

JZ bo 

hi 

Large dose of iron H 
q.d. ^ 

J. F. P. 

M 

41 

1 

Ulc, colitis 

1 4.05 

37 

58 

0.40 

0 8 

1.0 

4.0 

11.2 

2. H. B. 

M 

21 

UIc. colitis j 

1 3.18 

46 

73 

0.72 

1.4 

0.0 

12.^5 


3. A. Z. 

F 

27 

Ulo. colitis 

1 2.61 

30 

69 

0 68 

2.0 

7.0 

0.8 

12.1 

4. E. T. 

M 

20 

Banti's disease 












Hcmatemesis 

4.60 

56 

61 

0 61 

1.8 

4.2 

,5.0 


5. O.L. 

F 

45 

Ca. of small intestine 

2.43 

41 

78 

0 84 

0.6 

4.0 

9.8 

9.0 

C. E. W. 

F 

58 

Ca. of cecum 












Achlorhydria 

4.14 

45 

59 

0,54 

1.8 

4.5 

3.9 

5.7 

7. M. M. 

F 

29* 

Myomata uteri 

' 3.82 

51 

68 

0.07 

0.4 

2.4 

15.8 

8.0 

8. M. D. 

F 

47 

Gastro-enterostomy 

1 











Hypochlorhydria 

3.40 

40 

65 

0.58 

0.4 

1.2 

3.0 


9. C. L. 

F 

55 

Hypochlorhydria 

2.74 

34 

62 

0.02 

1.8 

4.8 

5.2 


10. H. P. 

F 

70 

Nutritional anemia 1 

3.31 

43 

70 

0.65 

1.2 

5.4 

5.2 

3.0 

11. I,.B. 

M 

04 
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metastasis to bone j 

3 00 

39 

68 

0.05 

0.2 

3.0 

4 2 

4 4 

Average 

j 3.39 

42 

66 

0.03 

1.2 

4.0 

6.9 

7.0 


Case Material. Eleven cases of severe hypochromic anemia (Table 1) 
were studied in the manner just described: 7 patients were females; 4 
males. The ages varied from 20 to 70 years. Chronic blood loss was 
regarded as the chief etiologic factor in the first 7 patients, 3 of whom 
were suffering from chronic ulcerative colitis. Gross blood loss of sufficient 
magnitude to stimulate a reticulocyte response was not observed in anj- 
of these 7 patients during the period of observation. Cases 8 and 9 showed 
gastric hj^pochlorhydria, associated with a gastro-enterostomy in Case 8. 
Case 10 presented the tjTpical picture of nutritonal anemia resulting from 
an inadequate iron intake over a period of years, while Case 11 was a man 
with carcinoma (probably of the prostate) with multiple metastases to bone. 
The original erythrocyte levels of the 11 patients varied from 2,430,000 
to 4,600,000 red blood cells per c.mm., while the hemoglobin levels ranged 
from 30 to 56%. In 9 cases the hemoglobin level was below 50%. The 
mean corpuscular volume and color index were well below normal in all 
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11 cases, averaging 66 m’ and 0.63 respectively. The reticulocyte levels at 
the, stpt of the observation period varied from 0.2 to 2%. Thus these 
11 patients all satisfied the usual criteria of hypochromic microcytic anemia 
with reticulocytes stabilized at a low level when the therapeutic tests were 
started. 

Results. Eight of the 1 1 patients showed at least a slight reticulo- 
cyte response to the oral administration of 70 mg. of iron a day 
during the control period. These responses varied from 1.2 to 7% 
and occurred between the fourth and tenth day after the initial dose 
of iron. Following the peak, the reticulocyte curve either declined 
or flattened out until 25 gm. of Liver Extract No. 55 daily were 
substituted for the inorganic iron preparation in the second observa- 
tion period. Then each of the 11 cases gave a secondary reticulo- 
cyte response to this liver fraction, the peak of the rise ranging 
from 3 to 15.8%. A moderate rise in levels of erythrocytes and 
hemoglobin occurred during these first two periods of therapy; 
however, the rate of improvement in blood levels was much more 
rapid in the third period when the patients were receiving large 
doses of inorganic iron. Of the 7 cases where reticulocytes were 
followed throughout the third period 5 developed tertiary reticulo- 
cyte rises which equalled or excelled the primary and secondary 
responses. Examples of the blood changes taking place during the 
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Fig. 1. — Case 1. F. P., male, aged 41. Chronic ulcerative colitis. No reticulo- 
cyte response to 70 mg. of iron a day or to antipernicious anemia liver fraction. 
Slight reticulocyte response to “secondary anemia" liver fraction and excellent 
response to large doses of reduced iron. 


three consecutive test periods are presented in Figures 1 to 6, while 
Figure 7 and Table 1 summarize tlie data for the entire series of 
11 cases. 

Discussion. It is quite apparent from examination of Table 1 and 
the text figures that all 11 cases of hjqiochromic microcytic anemia 
showed at least slight secondary reticulocyte responses to the No. 55 
liver extract, which averaged 2.9% higher than the original response 
to the 70-mg. dose of iron. These figures suggest that tlie secondary 
anemia liver extract contains clinically active hematopoietic material 
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apart from its iron content. The nature of this material is not 
known. Patek and MinoP^ have described reticulocyte responses 
to the oral adminstration of bile pigment following a period of iron 
medication in cases of hypochromic microcytic anemia, and Patek^- 
has reported similar reactions to the administraton of chlorophyll 



Fig. 2. — Case 4. E. T., male, aged 20. Banti’s disease. Large hemorrhage 
3 weeks before admission. Reticulocyte rise to 4.2% during control period; secondary 
rise to 5.6% during liver extract period. 



Fig. 3.— Case 5 . 0 . L., female, aged 45. Carcinoma of smalt intestine. Reticulo- 
cyte rise to 4% during iron control period; further rise to 9.8% during liver extract 
period; tertiary response of 9% to 0.6 gm. of ferrous sulphate daily. 



Fig. 4. — Case 6. E. W., female, aged 58. Carcinoma of cecum, histamine 
achlorhydria. Slight reticulocyte rises in each of the three consecutive observation 
periods without appreciable improvement in crj’throcytc or hemoglobin levels. 
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products following a suboptimal dosage of iron. These observations 
have been interpreted as evidence that the human body may utilize 
the pyrrols present in bile pigment and in chlorophyll for the forma- 
tion of new hemoglobin. As early as 1925 Whipple and Robscheit- 
Robbins-® concluded that parent pigment substances are stored in 
the normal liver. It may be that the No. 55 liver fraction supplies 



Fig. 5. — Case 7. M. McC., female, aged 29. Myomata uteri with previous 
hemorrhage. No blood loss during test period. Slight reticulocyte response to 
70 mg. of iron a day; sharp secondary reticulocyte rise to 15.8% on the liver extract; 
moderate tertiary response to reduced iron in large dosage followed by rapid rise in 
hemoglobin. 



Fig. G. — Case 10. H. P., female, aged 70. Nutritional anemia. Reticulocyte 
response of 5.4% to 70 mg. of iron and secondary response of 5.2% to the liver fraction. 
Steady rise in hemoglobin level. 


such parent pigment substances for new hemoglobin formation. 
On the other hand, it is conceivable that this liver fraction may 
improve the absorption or utilization of iron. 

In view of tlie fact that the iron contained in the liver fraction is 
chiefly ferrous iron whereas ferric iron was administered in the 
control period, it is possible that the secondary reticulocj'te rise 
may be attributed to the recognized superiority of ferrous over 
ferric iron in the treatment of hj-perchromic anemia. How much 
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of the iron contained in the liver fraction is available and absorbed 
is not known. 

Hart et al.^ have shown that the effect of whole liver or liver 
extracts on nutritional anemia of the rat produced by a diet of milk 
is directly proportional to the available content to iron and copper. 
The iron-copper ratio of the liver fraction used in our experiments 
is not known. It is possible that the iron-copper ratio was brought 
more nearly to normal by the administration of the liver fraction; 
this may be the explanation of the reticulocyte rise. Our present 
studies furnish no data to substantiate or disprove any one of these 
hjTDotheses as to the mechanism of action of the liver fraction. 



Fig. 7. — Composite chart of 11 cases. Reticulocyte peaks plotted against days on 
which those peaks occurred during the three consecutive observation periods. 


The tertiary reticulocj^te responses to maximal doses of inorganic 
iron and the more rapid improvement in blood levels on this form 
of treatment may be regarded as further evidence that iron in ade- 
quate amounts is the most effective therapeutie agent in the hypo- 
chromic microcytic anemias of man. 

Summary and Conclusions. The secondary anemia liver fraction 
of I^ffiipple and his coworkers has been administered orally to 
11 patients with chronic hypochromic microcytic anemia. A rise 
in circulating reticulocytes occurred in every case. 

Through the application of tlie principle of the double reticulocyte 
response to eontrol the iron content of the liver fraction, it appears 
likely that the liver fraction contains reticulocytogenic material 
apart from its iron content. 
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PULMONARY INVOLVEMENT IN LYMPHOSARCOMA AND 
LYMPHATIC LEUKEMIA.* 

By Ernest H. Falconer, M.D., C.M., 

CLINICAL PROFESSOR OF MEDICINE, UNIVERSITY OP CALIFORNIA MEDICAL SCHOOL, 

AND 

Maurice E. Leonard, M.D., C.M., 

assistant in medicine, univeksity of cadifornia medicae schooe, 

SAN FRANCISCO, CADIF. 

(From the Departments of Medicine and Pathology, University of California Medical 

School.) 

We published a paper, in 1935,® concerning Hodgkin’s disease of 
the lung. At that time studies were planned to include pulmonary 
involvement in two other members of the so-called lymphoma or 
■ lymphomatoid® group of diseases, lymphosarcoma and lymphatic 
leukemia. This report concerns our data on the latter two diseases. 

The material is from patients admitted to the University of Cali- 
fornia tiospital from 1920 to 1937, inclusive. Our studies attempt 
to correlate the clinical, pathologic, and roentgenologic findings 
in those cases showing pulmonary involvement. Under pulmonary 
involvement, we include bronchial and hilar lymph nodes, pleura, 
and parenchyma of the lungs. In no case in either series is the in- 
volvement limited to bronchial and hilar lymph nodes with the 
possible exception of Case 10, Table 2. An autopsy could not be 
obtained for verification of parenchi'mal involvement of the lung 
in this case. 

Table 1. 

Cases Pulmonary Cases ^ Pulmonary 

lympho- involve- lymphatic involve- 

Authors. sarcoma. ment. Percent, leukemia. ment. Percent. 

lUrklm and Hefke . . 84 17 20 48 10 21 

Falconer and Leonard .25 9 36 30 9 30 

* Road before the General Medicine Section of the California Medical Association 
at the GOth Annual Session, Del Monte, May 2 to G, 1937. 
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Incidence.— Search of the literature for statistics of incidence 
showed surprisingly few reports. Those found are concerned for 
the most part with the roentgenologic aspects. Cutler- studied 
30 patients with lymphosarcoma, 13 of whom came to autopsy. 
His statistics of pulmonary involvement are listed under separate 
headings— mediastinum, pleura, and parenchyma of the lung. Nine 
showed involvement of mediastinum; 7, pleura; and 3, parenchyma 
of the lung. Two recent papers dealing with the roentgenologic 
aspects of Hodgkin’s disease and lymphosarcoma, are those of 
Williams,^ and Pierce, Jacox, and Hildreth.'^ Not all of the cases 
in the respective series of these authors are proven by biopsy. 
Kirklin and Hefke‘‘ have reported an' interesting study, from the 
roentgenologic aspects, of Hodgkin’s disease, lymphosarcoma and 
lymphatic leukemia. These studies were made upon patients at the 
Mayo Clinic. All of their cases are proven bj'^ biopsy, with the 
possible exception of the lymphatic leukemia patients. Statistics 
of the. Kirklin and Hefke series appear below and show a lower 
incidence of pulmonary involvement than our statistics. This 
applies to both lymphatic leukemia and lymphosarcoma, and is 
readily explained by the fact that Kirklin and Hefke’s patients were 
under observation for relatively short periods and autopsy findings 
were not available in the majority of cases. 

The true incidence of pulmonarj'^ involvement must rest largely 
on statistics based upon postmortem examination from the very 
nature of the two diseases. Beginning as local processes, both dis- 
eases spread throughout the body, until at autopsy there is wide dis- 
semination. Exceptions to this usual course of development are 
occasional cases, in both disease groups, where the process remains 
relatively localized. 

In our patients with lymphosarcoma where the process has been 
localized to the more superficial groups of lymph nodes, Roentgen 
films of the chest have been negative. Our observations in the 
lymphatic leukemia group are too few to permit of any conclusion. 

Pathologic Anatomy. In contradistinction to the findings in 
Hodgkin’s disease (Moolten®), primary involvement of pulmonary 
parenchyma in lymphosarcoma and lymphatic leukemia must be 
rare. We found no reference to this particular phase of study in the 
literature. No cases were found in our present study where clinical 
and pathologic evidence suggested inception of the disease in the 
parenchyma of the lung. Bernard^ considers primary pleural in- 
volvement in Hodgkin’s disease more common than primary mani- 
festation in the parenchyma of the lung. This accords with our 
observations in the two diseases of the present study. The term 
"primary pleural involvement,” is used here in a rather loose manner, 
as it is e-xceedingly difficult, if not impossible, in a given case to dis- 
cover where lymphatic leukemia or lymphosarcoma has its earliest 
inception, just as it is often quite impossible to say where the initial 



Fig. 3 Fig. 4 

Figs. 1 and 2, lymphatic leukemia; contrast with Figs. 3 and 4, lymphosaieoma. 
Note left paiatraeheal node involvement in both patients. Fig. 1 is almost identical 
with Fig. 3 of Williams’ article. Fig. 4 illustrating "typical” paratracheal node 
involvement chaiactenstic of Hodgkin’s disease. Lateral views illustrate why these 
patients had maiked venous compression. (Patients 10 and 23, Tables 2 and 3.) 
Baiium in esophagus. 



Fig. 5 Fig. G 

Fig. 5, lymphatic leukemia; Fig. G, lymphosarcoma. Illustrative of miliarj' type 
of distiibution of pulmonary lesions. Responded to Roentgen therapy by rapid 
clearing of lungs, but progress of disease in both instances unchecked. (Patients 3 
and 16, Tables 2 and 3.) 






Figs. 1.3 and 14. — Lymphatic leukemia, and lymphosarcoma. Sections through 
pleura, showing normal lung tissue beneath. Note similar, remarkable, fibrous 
thickening of pleura in both cases. Extensive tumor cell infiltration. (Cases 11 and 
12, Tables 2 and 3.) Probably primary pleural involvement. 



Figs. 15 and 16. — Lymphatic leukemia, and lymphosarcoma. Note similarity in 
type of pulmonary invasion. In both figures tumor nodule shows cross-section of 
an artery. Note perivascular infiltration. (Cases 6 and 15, Tables 2 and 3.) 



Fig. 17. — Details of leukemic infiltration of pleura. Note' uniformity of cells. 
(Case 11, Table 3.) 

Fig. is. — Extensive invasion of lung tissue bj’ lymphosarcoma. Note pleo- 
morphism of cells, also replacement of tumor by connective tissue. (Case 21, Table 3 ) 
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lesion of pulmonary tuberculosis is located. In this connection, 
however, it is interesting that in Cases 11 (Table 2) and 12 (Table 3) 
(lymphatic leukemia and lymphosarcoma) the involvement was 
apparently first pleural, then in the hilar lymph nodes, a situation 
comparable to what supposedly occurs in certain cases of pulmonary 
tuberculosis. Case 22 (Table 3) showed the first clinical signs of 
his disease (lymphosarcoma) in the mediastinum and pleura. As 
this patient is still under observation, nothing definite can be said 
concerning the initial lesion. 

In grouping our patients in both series according to type of patho- 
logic involvement. Verse’s® classification is used. Table 4 shows the 
percentage for the different types, in both series of diseases. 

Table 4 (Vebbe). — Sebaeation Into 5 Types Accobbing to Location oe Lung 

Involvement. 

Lymphatic leukemia. Lymphosarcoma. 

T IL HL * IV. V. Total.' I. H. HI. IV. V. Total. 

51222 12 33104 11 

This method of separating different types of pulmonary involve- 
ment was originally suggested for Hodgkin’s disease by Verse, who 
described the types as follows: 

“I. Hilar node involvement with direct invasion of lung tissue: 
(a) By direct extension from the lung hilus; (b) by breaking through 
the mediastinal pleura. II. Hilar node involvement with intra- 
and peribronchial spread into the lungs. HI. More or less lobar 
infiltration with various grades of bronchomediastinal involvement. 
IV. Confluent lobular foci with associated involvement of lymph 
nodes. V. Miliary disseminations.” 

Pleural effusion was present in a high percentage of our series, 
in both diseases. The lymphatic leukemia group showed 64%, 
7 of the 11 patients. In the lymphosarcoma group the figure was 
slightly higher, 07%, i. e., 8 of the 12 patients in the series. Of the 
7 pleural effusions in the first group, 2 were bilateral, 3 left sided, 
2 right sided. The 8 cases with effusion in the lymphosarcoma group 
showed bilateral 5, right sided 2, left sided 1. In our series of cases 
of Hodgkin’s disease,® 71% of the series (7 patients) showed pleural 
effusion, probably too high a percentage, owing to the small number 
in the series. 

This high incidence of pleural effusion is striking, and stresses 
the importance of Roentgen films of the chest at regular intervals, 
particularly when signs and symptoms indicate progression of the 
disease. It is our impression from analysis of these series, that 
cases with massive pleural effusion respond unsatisfactorily to 
Roentgen therapy. 

Patients 12 (Table 3) and 11 (Table 2) lymphosarcoma and 
lymphatic leukemia, are probably cases with primary pleural in- 
volvement. The earliest symptoms were referable to the chest. 
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Pleural effusion was found shortly after the onset of symptoms. 
In both instances the mici'oscopic picture of the pleura, showing 
considerable fibrous tissue replacement, is indicative of early pleural 
involvement, particularly as the entire length of disease was only 
10 and 16 weeks, respectively. 

Roentgen Studies. In our studies on Hodgkin’s disease,^ we 
came, to the conclusion that there was no characteristic Roengten 
picture of pulmonary Hodgkin’s disease. The same conclusion is 
obvious from our studies on lymphosarcoma and lymphatic leuke- 
mia. A similar opinion is expressed bj' Kirklin and Hefke.^ They 
state that roentgenologic data at the present time do not permit 
of an exact differential diagnosis. To quote from their article: 
“Anj^ of the three diseases may exactlj"^ resemble either of the other 
two, and in view of their morbid anatomy, this might be expected.” 

It is not within the scope of this report to discuss results of 
Roentgen therapy. For those interested we might state our impres- 
sion, that Roentgen therapy accomplished no more than symptoma- 
tic relief in our series of patients. The cases were, with few excep- 
tions, the less favorable types, with steady downward progression, 
and when pulmonary involvement occurred, the disease was well 
implanted in other portions of the body. 

Prognosis. In the lymphatic leukemia group, the duration of 
life was 2 months to 11 years, 8 patients living less than 4 years 
after onset of symptoms. In the lymphosarcoma series the figures 
for duration of life are 4 months to 4^ years, 8 living less than 4 
years after onset of symptoms. Pulmonary involvement in the 
majority of patients in both series tended to occur rather late in 
the course of the disease or more precisely speaking, it tended to 
occur when the disease became widespread in the body. Excep- 
tions to this finding occurred and have been discussed under pleural 
involvement. Once the parenchyma of the lung becomes involved 
or pleural effusion supervenes, the outlook, both as to tenure of 
life and induction of remissions by Roentgen therapy, is poor. 
This conclusion appears warranted from our studies, but it cannot 
in any sense be accepted as a rule to be followed. Patients with 
either disease under discussion vary greatly in their sensitivity to 
radiation, and for this reason it should always be used to the full 
limits of its possibilities. 

Summary. The figures for pulmonary incidence were: lymphatic 
leukemia, 30%; lymphosarcoma, 36%. Our findings in Hodgkin’s 
disease showed 31%. These figures enhance in interest if one is to 
consider Hodgkin’s disease an infection, and the former two diseases 
neoplastic in nature. From the clinical, roentgenologic and patho- 
logic aspects, our studies with reference to pulmonary involvement 
in the 3 groups of diseases showed a striking similarity.^ There 
were, of course, some minor differences, for example, the difference 
in the grouping of cases under the Verse classification. However, 
this grouping depends largely on individual interp 2 'etation of the 
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pathologic findings and will vary according to the extent and thor- 
oughness of the microscopic study of the tissues at necrops^L 

In our series of cases of Plodgkin’s disease,^ the time between 
onset of disease and appearance of pulmonary symptoms varied 
from onset with pulmonary symptoms to 8 j^ears. In 2 patients 
pulmonary symptoms were primary. In the other 5 patients of the 
series, the time varied from 2 months to 8 years. Length of life 
after onset of pulmonary involvement varied from 22 months to 
4 years and 3 months. These figures, when compared with the 
corresponding figures for lymphatic leukemia and lymphosarcoma, 
show that the patients of our Hodgkin’s disease series apparently 
ran a more slowly progressive and chronic course than the cases 
comprising" the two series of the present study. The importance 
of this study, along with our study of Hodgkin’s disease, is to point 
out the similarity, both as to pulmonary incidence and types of 
involvement, in these three diseases, which are frequently included 
under a generic term: lymphoblastoma, lymphoma, or lymphoma- 
toid® group of diseases. 

We wish to thank Dr. C. L. Connor, Chief of the Department of Patliology, for 
his suggestions and advice. We are also indebted to Drs. Robert Stone and C. S. 
Capp of the Department of Roentgenology for the interpretation of the roentgeno- 
grams used in this study. 
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It is our purpose to record tlie results of an investigation into 
the clinical, electrocardiographic and pathologic changes due to 
cardiac complications in toxic diphtheria. Peripheral nerve palsies 
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closely parallel these complications, and data relative to their occur- 
renee are included in tliis study. 

In 1900, Councilman, Mallory and Pearce- described tlie" tissue 
changes in 220 patients dying of diphtheria. Extensive histologic 
studies on fresh and fixed sections of the myocardium were made 
on 60 of them. Of this latter group, 36 showed fatty degeneration 
of the muscle fibers. The more advanced changes consisted of 
progressive necrosis leading to complete destruction of the fibers. 
They found little relationship between tlie duration of the disease 
and the presence of fatty degeneration. This type of degeneration 
was generally the only finding of great severity in the patients who 
died early in the disease. They found, howe^nr, a definite relation- 
ship between the intense degenerative changes (necroSis) and the 
duration of the diphtheritic infection. 

Warthin,® Marvin,'* Nathanson,® Strecker,^ Alstead* and others 
described the changes foxmd in electrocardiograms on patients 
suffering from toxic diphtheria. These alterations consist of de- 
pression of the S-T line, inversion of the T wave, intraventricular 
block and auriculoventricular dissociation. 

JosephthaP produced electrocardiographic changes in the rabbit, 
analogous to the changes encountered in.toxie diphtlieria, by inject- 
ing sublethal doses of diphtheria toxin. The records on the rabbits 
showed the progressive development of negative T waves and 
intraventricular block. 

Clinically, tlie mortality in diphtlieria is credited for the most 
part to myocardial failure, and the average death certificate reads: 
contributory cause, toxic mj'ocarditis. 

Our studies attempt to correlate the cardiac changes as deter- 
mined by clinical observation, serial eleetrocardiograms and autopsy 
material. These observations serve to demonstrate tlie pathogenesis 
of this complication by recording die time of onset and the progress of 
myocardial changes during the course of the primary diphtheritic 
infection. 

The methods of investigation adopted comprised the taking of 
electrocardiograms on patients showing membranes and toxic mani- 
festations of diphtheria. The graphs were taken soon after admis- 
sion and repeated every second or third day during the course in 
the hospital. Tracings were taken daily or twice daily on patients 
showing marked changes in the contour of the electrocardiograms. 

Early in die course of our studies, peripheral nerve palsies seemed 
to occur with unusual frequency in the patients who showed abnor- 
malities in die electrocardiograms. Because of this fact, the date 
of their occurrence, in the course of the illness, was recorded to 
determine whether they were in any way related to the cardiac 
manifestations. 

Although this investigation was carried on for approximately 
2i years, and included some 140 cases of toxic diphtheria, only -S 



BURKHARDT, EGGLESTON, SMITH: TOXIC DIPHTHERIA 303 

showed electrocardiographic evidence of cardiac damage. This 
latter group comprise the basis of the present study together mth 
some additional pathologic material taken from the autopsy records 
of the hospital. 

The Electrocardiographic Changes. All patients admitted early in 
the disease yielded normal electrocardiograms except for the pres- 
ence of tachycardias. The abnormal features, which developed 
during the subsequent course of the disease, were divisable into the 
following two groups: 1, Alterations in the T wave; 2, alterations 
in the conduction system, including auriculoventricular block and 
intraventricular block. 

The T-wave Variations. The earliest change noted, on the electro- 
cardiogram, was a slight decline in the S-'r line and a decreased 
amplitude of the T wave. It soon became evident that the occur- 
rence of this change portended the development of more radical 
alterations. The T wave generally fell progressively until it 
became isoelectric, 1 or 2 days later it would become diphasic and 
subsequently inverted. The T wave returned to normal in the 
reverse order of events. This phenomenon occurred in all 3 leads, 
but it was most pronounced in the second lead. 

Of 23 patients showing these changes, the earliest occurred on 
the fifth day of illness and the latest on- the thirty-ninth day, with 


Table 1.— Toxic Diphtheria Cases Showing Electrocardiographic Changes 

IN THE T Wave. 


Case 

No. 

> 1 

• i 

1 

Days from onset of 
illness to antitoxin. 

Amount of antitoxin 
in 1000 units. 

; 

Days from onset to i 
T-\vave change. 1 

li 

Duration of T-wave 
change. 

Days from onset to 
peripheral nerve i 
paralj'sis. , 

Comment. 

r, 

28 

4 

1 50 

15 

36 

30 

Normal on discharge. 

7 

11 

4 

40 

15 

- 20 

10 

Normal on discharge and 1 vr. later. 

12 

2 

8 

50 

8 

1 


Died; autopsy. 

IG 

4 

6 

38 1 

24 

12 j 

1 27 

Also conduction change 9th day. 

17 

19 

3 

82 

1 * 

♦ 

, 32 

Died suddenly Gist dav of illness 

19 

33 

3 

40 

13 

7 , 



26 

8 

5 

40 

10 

44 1 

14 


27 

7 

2 

40 

27 

6 

! 8 


30 

25 

7 

50 

14 

7 



34 

18 

(9) none 

None 

9 

72 

38 


37 

36 

7 

80 

21 

38 

1 45 


41 

5 

4 

1 30 

18 

. 7 

j 32 

Also conduction change 8th dav. 

54 

6 

6 

40 

9 

59 

' 27 


69 

57 

6 

25 

14 

26 

35 

Died; autopsy. 

76 

2 

3 

35 

, 39 

1 



77 

4 

(9) none 

None 

7 

25 


Ventrictilar escape. 

78 

53 

5 

' 35 

8 

1 i 

1 I’o 


97 

10 

6 

i 30 

11 

25 

; 9 1 


103 

24 

4 

' 45 

* 5 

13 



105 

38 

3 

1 40 

16 

43 j 

i 20 ; 


124 

26 

6 

' 50 

19 

19 

t 26 1 


126 

6 

3 

' 20 

9 

47 ' 

21 


127 

4 

4 

30 

10 

38 ' 

11 


A.veraKC 

IS 

5 

1 42 

15 

24 ' 

23 



♦ Kecords inadequate. 
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an average onset on the fifteenth day. The change was. noted to 
persist for various periods of time ranging from 1 to 72 days; the 
average dm-ation was 24 days (Table 1 and Case Histories). 

Shooklioff and Taran® noted similar T-wave changes as early as 
the fourth day of illness and as late as the fifty-seventh day with a 
return to normal in a period of 7 to 63 days. The data presented 
here are essentially in agreement with their observations. 

Alstead^ believes that the T-wave change is not indicative of 
serious myocardial damage and tliat the myocardium returns to 
normal with the return of the normal T wave. Nathanson,® how- 
ever, studied 15 ambulatory cases of convalescent diphtheria and 
found 7 with abnormal T Avaves. Two of tliese patients died 
suddenly. 

In our series death occurred in 3 of the 23 cases of T-wave change. 
One death Avas due to respiratory complications, 1 Avas probably 
due to a preAnous coronary disease and the third dcA^eloped conduc- 
tion changes. 

Fatal terminations in this group of cases are not in agreement 
with our findings and aa'c do not regard the 2-Ava\’'e changes to be 
of serious prognostic significance. Our experience may possibly be 
explained by the fact that we prescribed a period of complete 
inactivity for all the patients showing these alterations, until such 
time as the electrocardiogram had returned to normal. 

Similar T-AvaA'-e changes are noted in many febrile diseases such 
as scarlet fever, pneumonia, acute sinusitis, rheumatic feAfer and 
tonsillitis. They are frequently present in coronary disease and in 
patients aaFo are adequately digitalized. With the exception of 
coronary disease the alterations are generally transitory and appar- 
ently the result of intoxication ratlier than structural damage to 
tlie myocardium. They appear to have little or no prognostic 
value. Our present studies of their occurrence in diphtheria would 
seem to shoAV them to be similarlj'^ transient and largely AA'ithout 
eAul significance as to the patient’s recoA^ery. 

Conduction Changes. The second group of electrocardiographic 
changes consisted of A'entricular escape, prolonged, QRS phase, 
intraA^entricular block and auriculoAfentricular (H-T'’} dissociation. 
Marked distortion of the R-T line, witli depression or eleA'^ation in 
one or more leads, Avas of frequent occurrence. The cases showing 
intraventricular block presented electrocardiograrns which closely 
approached those of a bundle branch block, but AAdiere there Avas 
doubt the records were interpreted as intraA^ntricular block without 
further specific definition. Many cases shoAving A-V dissociation 
presented a terminal picture of A'entricular tachycardia. 

These conduction changes occurred in the more toxic cases, in 
the younger age group and, in sharp contrast to tlie changes in the 
T AvaA'c, proA'^ed to be of graA’-e prognostic significance. 

Of our series. 17 patients shoAA’ed Amrious types of conduction 










Fig. b 


Fig G 



April 21 May 7 June 16 April 8 .A^pril 11 April 13 


Fig. 5. — Case 5. Aged 28. Electrocardiograms on dates indicated. Note nor- 
mal record followed by inversion of the T waves and sub.sequent return to normal. 
Patient recovered. 

Fig. 6.— Case IS. Aged 9. Electrocardiograms on dates indicated. Note 
auriculoventrioular dissociation in the second record. The e.iccursions show a 
decreased amplitude in the final record. See Fig. 1. Patient died. 


Fig. 7 


Fig. 8 



Fig./. Case 41. .\ged 5. Eleetrocardiogiams on dates indicated. Note intra- 
ventricular block. The final record shows improvement. Patient recovered. 

Fig. S. Case 10. Aged 3. Electrocardiograms on dates indicated. Note intra- 
ventricular block in the first record. The second record shows improvement but a 
first-degree block is present. The final record is normal. Patient recovered. 
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defects. The earliest occurred on the fifth day and the latest on 
the thirteenth day of illness. The changes occurred on the eighth 
day, as an average for the group. The conduction defect was 
noted to persist for various periods of time, ranging from 1 to 
13 days; average duration, 5 days. 

Eleven of the 17 patients developed A-V dissociation. This 
complication was invariablj’’ fatal, which accounts for the short 
duration of life recorded for this group. 

Four of the 17 patients recovered. One of them demonstrated 
ventricular escape, a mild form of conduction block. One showed 
splintering and a prolongation of the QRS phase. Two presented 
intraventricular block without A-V dissociation. Two of the 
patients who recovered subsequently'^ also developed T-wave changes 
on the tenth and fifteenth day, respectively, after the onset of the 
conduction change (Table 2 and Case Histories). 


Table 2. — Toxic Diphtheria Cases Showing ELECTnocARDioGRAPHic Changes 

IN THE Conduction System. 


Case 

No. 

1 

Age. 

1 

Days from onset of | 
illness to antitoxin. 1 

1 

Amount of antitoxin | 
in 1000 units. 1 

1 

Days from onset to j 
conduction change. , 

( 

■ 

Days duration of 
change. 

Days from onset to 
peripheral nerve 
paralysis. (, 

Comment. 

1 

2 

G 

1 , 

2 1 

34 

■ 7 

5 

12 

A-V dissociation; died. 

4 

2 

4 

35 

9 

12 

15 

1 A-V dissociation; autopsy. 

10 

3 

2 

30 

10 

7 

. 

! Intraventricular block.’'' 

16 

4 

6 1 

38 

9 

4 

27 

Ventricular escape.* 

17 

19 

3 

82 

t 

t 

32 

Autopsy; Gl-day illness. 

18 

9 

2 

40 

G 

3 


1 A-V dissociation; autopsy. 

33 

4 

5 

30 

G 

10 

15 

' A-V dissociation; died. 

40 

8 

3 

25 

7 

1 

. . 

A-V dissociation; died. 

41 

5 

4 

30 

8 

13 

32 

, Intraventricular block.* 

52 

0 

4 

30 

8 

9 

10 

' A-V dissociation; autopsv. 

81 

2 

4 

20 

5 

1 


‘ A-V dissociation; died. 

89 

2 

5 

25 

10 

2 

. . « 

: A-V dissociation; died. 

107 

2 

3 

35 

10 

5 

20 

Splintering CUfS.* 

131 

5 

o 

30 

7 

3 

. . . 

. .4-V dissociation; autopsy. 

132 

3 

6 

38 

9 

1 1 

... 

A-V dissociation; autopsv. 

133 

0 

10 

30 

13 

2 

10 

Intraventricular block: autopsv. 

134 

12 

o 

35 

• 1 

11 

o 

11 

A-V dissociation; died. 

Average j 

5 

4 i 

34 1 


5 

18 

1 


* Indicates recovery, t Records inadequate. 


Age. The 7-wave changes occurred in all age groups. They 
were more prevalent, however, in the electrocardiograms from 
patients between IS and 57 years of age. 

The conduction changes occurred in the younger age groups. 
They' were more frequent in the electrocardiograms from patients 
between 2 and 6 years of age. The oldest patient showing this type 
of change was 19 .years of age. 

Aniiioxin. Antitoxin was given to ever.v patient included in this 
series, witli tlie exception of 2. These entered late in the disease 
after tlie acute symiptoms had subsided. 
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Contrary to what might have been anticipated some of the most 
marked electrocardiographic and pathologic changes occurred in 
patients who had received large doses of antitoxin as early as the 
second and tliird day of illness (Table 2, Cases 2, 10, 18; Figs. 1 
and 6.) 

The 17 patients showing conduction changes received an average 
of 34,000 units of antitoxin on the fourth day (average) of illness. 
The T-wave alteration group of 23 patients received an average of 
42,000 units of antitoxin on the fifth day (average) of illness. The 
value of antitoxin cannot be deduced from the data presented as 
all of the toxic patients received this specific therapjL It is shown, 
however, that even the early administration of antitoxin does not 
always protect the patient suffering from a virulent infection. 

Nerve Palsies. The incidence of peripheral nerve palsies in the 
group of patients showing electrocardiographic changes was so 
frequent that we include data on their occurrence. The nerve 
damage was manifested by nasal voice, nasal regurgitation, extra- 
ocular motor paralysis and severe weakness of the extremities. 

The palsies occurred late in the illness and were, therefore, 
prevalent in the group surviving the acute diphtheria and tliey 
bore no definite causal relation to the cardiac phenomena other, 
perhaps, than their prevalence in the more toxic cases. Peripheral 
nerve palsies occurred in 17 of the 23 patients showing T-wave 
changes, an incidence of 74%. The earliest occurred on the eighth 
day of illness and the latest on the forty-fifth; average onset was 
on the twenty-third day. 

Paralysis occurred in 10 of the 17 cases showing conduction 
changes, an incidence of 59%. Early mortalities account for this 
low figure. The earliest paralysis in this group occurred on the 
tenth day of illness and the latest on the thirty-second day. The 
average occurrence was on the eighteenth day as contrasted to the 
23-day average for the group showing T-wave changes. 

The high incidence of peripheral nerve palsies in these groups of 
patients is of important clinical significance. We find that many 
cases showdng clinical nerve palsies have an accompanying toxic 
myocarditis. When conditions do not favor tlie routine use of 
electrocardiograms the development of a nerve palsy should suggest 
the immediate need for special care and every effort should be made 
to secure one or more electrocardiograms. Absolute bed rest and a 
prolonged convalescence should be demanded. 

Clinical Manifestations of Toxic Myocarditis. Dyspnea, edema and 
enlarged, tender liver, so often encountered in myocardial failure, 
were rarely found in this group of 5 mung patients. The symptoms 
generally encountered were similar in many respects to those ot 
coronary disease. Precordial pain, arrhjdhmias and shock weie 
the predominant symptoms. Such circulatory failure as was ob- 
served was of the peripheral vasomotor tj^ie, similar to that seen 
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in other severe infeetious diseases, or, at times, after surgical 
operations. The day to day cardiae auseulations proved to be a 
poor index to the appraisal of the myoeardial function. A-V dis- 
sociation was often undetected until the electrocardiogram was 
obtained. Regular idioventrieular rhythms of 80 to 90 per minute 
were not uneommon in the terminal phase of the diphtheria. 

Marked arrhythmias, observed elinically, during the first 2 weeks 
of illness, caused us to suspect some major type of eonduction block. 
This suspicion was generally eonfirmed by the eleetrocardiogram. 

Marked 7-wave alterations (diphasic and inverted) were always 
found during the convalescent stage of the disease. Routine clini- 
cal heart examinations revealed no signs of phj^sical change with 
the possible exception of a tachycardia which was out of proportion 
to the temperature and clinical state of the patient. These facts 
lend support to the assumption that these changes are toxic rather 
than structural in nature. 

The Pathologic Anatomy of Diphtheritic Myocarditis. It is our 
purpose to demonstrate the changes which occur in the myocardium 
and its conduction tracts in the fatal cases of diphtheritic myo- 
carditis. ^ We also attempt to correlate the anatomic changes with 
the alterations in the electrocardiographic tracings. 

During the past 5 years we have had the opportunity of making 
complete anatomic studies in 100 cases of diphtheria. This repre- 
sents approximately 54% of the total number of fatal cases, which 
in turn represents a mortality rate of 5.5% of 3220 diphtheria 
admissions at the Willard Parker Hospital during the same 5-year 
period. The correlated electrocardiographic and autopsy studies 
cover only a few selected cases on which serial electrocardiograms 
were obtained. 

Broadly speaking, there is a rough parallelism between the degree 
of change in the conductivity as measured by the electrocardiogi-aph, 
and the severity of the histologic changes in the myocardium. 
There is, however, a distinct lack of correlation between the electro- 
cardiographic changes and demonstrable lesions in the conduction 
tracts. 

We cannot outline the pathologic changes occurring in the myo- 
cardium in the 7-wave alteration group. Death did not occur from 
this complication alone. 

In the second group (7 cases) showing conduction changes electro- 
cardiographically, there was a striking similarity in the tissue 
changes of the myocardium. In every instance there was more 
marked involvement of the contrac'tile tissue than of the conduction 
tract. 

Gross Lcsioiis. It is a source of considerable surprise to the 
clinician when he attends an autopsy on one of his diphtheria cases, 
which has apparently died of myocardial failure, to have the path- 
ologist find little or nothing to demonstrate in the heart grossly. 
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Yet that is the picture which is usually present. Certainly, in the 
majority of cases the changes are so minimal that, even to one 
familiar with the appearance of the heart in acute infectious disease, 
there is very little to suggest any actual impairment of heart func- 
tion or structure. In the average case the myocardium, at most, 
seems to have lost a little of its tone; in the more striking cases, 
to be actuallj'^ flabby in consistency. There may or may not be an 
associated right-sided dilatation., The endocardium rarely shows 
any gross abnormalities, being smooth and glistening. The valves, 
in conjunction with the dilatation, may be slightly stretched at 
times, but there is ordinarily no apparent valvulitis. Section of 
the musculature may on occasion suggest very minor fatty degen- 
eration with some intimation of “tigroid” mottling. 

In the 7 severe cases with which we are particularly concerned 
in this discussion the picture is more definite. There is a frank myo- 
cardial degeneration with softening of the musculature, in at least 
2 instances, to a degree where the examining finger perforates the 
wall because of its extreme friability. Its color is quite definitely 
yellowish due to extensive fatty degeneration. In most of these 
cases, agonal or antemortem thrombi are found in the auricular 
appendage of the right side. In 1 instance (Case 52) a similar 
thrombosis on tire interventricular septum was noted in the left 
ventricle. No grossly demonstrable changes involving the valves 
could be found. 

The microscopic picture is likewise apt to be disappointing in 
the majority' of cases in comparison with the clinical evidence of 
myocardial failure of which the patients seem to die. In this 
limited group of cases in which correlated studies of the electro- 
cardiograms and the tissue changes were conducted, they appeared 
much more startling and severe. In our series we have progressive 
lesions ranging from practically nil to the most profound. These 
occurred in cases dying from the third day of the disease up to the 
sixty-first. No parallelism is noted in the time relationship in 
general, as we have cases dying in less than a week with very marked 
changes, and cases dying in the third and fourth week showing little 
or nothing histologically. On the other hand, in studying the 
pathologic changes of the entire 100 cases we find that the peak of 
the acute picture occurs somewhere between the tenth and the 
nineteenth day of illness. In those patients dying later than this 
the reparative features predominate. 

In spite of the marked alteration in conducti\'ity as shown by the 
electrocardiograms, the lesions of the conduction system are usually 
much less marked than the general myocardial damage. This has 
been demonstrated by silver stains of the nerve structure and by 
a few sections stained for glycogen by Best’s carmine method. 

The histologic features of diphtheritic myocarditis may be summed 
up very simply. First, there is a progressive interstitial edema and 
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congestion of the myocardium whieh may or may ,not be demon- 
strable in the conduction bundles, but which is usually especially 
notable in the auricular musculature, the papillary muscles of the 
right and left ventricles and the interventricular septum, in that 
order of frequency. 

In the second place, we have a perivascular leukocytic infiltration 
of the stroma of increasing degree. This extends in the more 
severe cases throughout the musculature, but is apt to be patchy 
and irregular in its distribution. At times it becomes the pre- 
dominant feature of the picture (Fig. 1). Associated with this 
interstitial myocarditis, we find varying degrees of degeneration 
of the muscle fibers: fatty and hydropic changes, swelling, loss of 
staining capacity, ultimately loss of striation, nuclear degeneration, 
usually of a karyolytic nature, and finally actual necrosis (Fig. 2). 
This parallels closely, of course, the gross changes alread,y described. 
Whether these degenerative changes are the result of direct action 
of the toxin on the muscle fibers or follow indirectly as a result of 
the exudate, is difficult to ascertain, but arguing b}'^ analogy we 
believe the former to be true. 

' At this stage of the acute inflammatory process the reparative 
factors of transition of the exudate from the neutrophil to the mono- 
nuclear type and the new growth of fibroblasts sets in (Fig. 3). 
This is best demonstrated bj^ special connective-tissue stains. For 
the most part, these severe myocardial changes have very closely 
paralleled the changes seen in the electrocardiographic record. 

In the late picture, which we had the opportunity of seeing in 
1 patient who died on the sixty-first day of illness, we find a typical 
diffuse fibrosis of the myocardium, comparable to the chronic inter- 
stitial fibrous myocarditis which we commonly associate with nutri- 
tional interference and resultant sclerotic changes in middle or later 
life (Fig. 4). We do not wish to overemphasize this picture, but 
we believe that individuals who have suffered from toxic diph- 
theria in childhood, especially with suggestive heart involvement, 
may represent, potential cardiac invalids. The factor of safety in 
these hearts must be impaired by the scarring and functional 
hypertrophy of the remaining musculature. 

Councilman, Mallory and Pearce- state that it is possible that 
diphtheria may lead to extensive formation of connective tissue 
and some of the cases of fibrous myocarditis may be due to it. 

Only by following a scries of such cases to middle life can an 
accurate determination of this relationship, if any, be made. 

Case Histories. The following case histories illustrate the clinical 
course of patients demonstrating electrocardiographic changes, as 
described in the text. The pathologic findings are described in 2 
of the 5 cases. 

C.\SE 1 . — Changes in the T wave. D. C. (No, 2169; 19.32) (series Case 5), 
a male cab driver, aged 28, developed a sore throat on Apbl 12. Local 
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physician incised infected area. He became progressively worse the next 
2 days and was then given 10,000 units of diphtheria antitoxin intravenously 
on the fifth day of illness. Admitted to the hospital on April 17 where 
20,000 units of antitoxin were given intramuscularly and a similar amount 
given intravenously. 

Physical Examination {Positive Findings). Dysphagia and irritating 
cough were present. There was a thick gray membrane over the tonsils, 
uvula and soft palate. The neck showed bilateral confluent cervical 
adenitis. A throat culture showed Klebs-Loeffler bacilli. 

Progress notes: April 18, Ekg. Rate, 108; P-i2, 0.16 sec.; 0.06 sec. 
Sinus tachycardia. April 20, patient appeared toxic. Heart sounds nor- 
mal, throat ver}’^ sore. No edema or petechise. April 21 (see Ekg., Fig. 5). 
Rate, 74; P~R, 0.16 sec.; QRS, 0.07 sec.; normal record. April 23, gray 
memlirane still covered throat. Ekg. as on April 21. April 24, throat 
improved, voice good. Heart, first sound at apex prolonged. Liver and 
spleen not enlarged. No edema. April 27, general condition much im- 
proved. No murmurs. No evidence of cardiac insufficiency. Ekg. showed 
initial inversion of Ts and T,. Rate, 65; P-R, 0.18 sec.; QRS, 0.06 sec. 
May 7, inversion of T wave in all leads. These changes continued until 
June 1. May 10, nasal voice first noted, regurgitation of food. Cough 
present. June 13, developed severe hyperesthesia of the extremities vuth 
a moderate degree of paralysis of the muscles of the feet, legs, hands and 
arms. Fig. 6, June 16, normal record. This had not entirely cleared on 
August 14, the day of discharge. June 16 (follo^ving year) Ekg. nonnal. 

Case 2 . — Auricidoventricvlar dissociation. E. M. (No. 1959; 1932) (series 
Case 18), female, aged 9, developed a sore throat and fever on April 5, 
admitted to hospital April 7 acutely ill, when 20,000 units of diphtheria 
antitoxin were given intramuscularly and an equal amount given intra- 
venously. 

Physical Examination {Positive Findings). Toxic in appearance. Thick 
nasal discharge. Extensive dirty membrane covering the tonsils and soft 
palate. Marked cervical adenopathy typical of a '‘buUneck.” Nose and 
throat cultures showed Klebs-Loeffier bacilli. 

Progress notes: April8,Ekg. Rate, 103; P-R, 0.14 sec.; QRS, 0.05 sec.; 
right axis deviation (Fig. 6); temperature, 101° F. Very toxic— general 
condition poor. April 9, heart sounds of poor muscular quality. Trace of 
albumin in urine. April 10, condition much worse, poor renal output. 
Pitting edema over tibiae, April 11, Ekg. Auriculoventricular dissocia- 
tion. Auricular rate, 105; ventricular, 86. Pulse regular, between 80 and 
90. April 12, glucose infusion given. Marked pallor present. Ekg. as 
April 11, except ventricular rate, 56. April 13, very toxic. Heart sounds 
not remarkable. Ekg. except auricular rate, 122; ventricular rate, 75. 
The excursions showed a decreased electrical potential as compared with 
previous records. Patient suddenly vomited, developed generalized spasm, 
heart sounds became distant with rate of about 200 to 220 per minute. 
This continued for 10 to 15 minutes and the patient died. A terminal Ekg. 
was not obtained. 

Summary of Case 2 (autops3’’ findings). The heart is enlarged. Tliere 
are no vahmlar defects, but there is a definite, grossly demonstrable myo- 
carditis, with several subintimal petechim. There is fatt}’’ mottling and 
loss of muscle tone of the myocardium. Microscopicallj% there is a very 
marked, acute mj'ocarditis, characterized by interstitial edema, congestmn, 
considerable mononuclear cellular infiltration, and beginning fibrosis. The 
muscle fibers show fragmentation, fatty hydropic degeneration, and m 
many places hj'alinization is present (Fig. 1). The lesions of the heart 
seem to be fairly uniform and involve the entire musculature. There is 
no particular predilection for tiie conduction system and the bundle of Uis 
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shows rather less extensive changes 'than does the rest of the musculature. 
The lungs show a terminal hemorrhagic bronchopneumonia, limited to the 
right side. The abdominal viscera present no pathologic changes beyond 
moderate toxic, degenerative changes. 

Case 3. — Intraventricular block. E. B. (No. 4125; 1933) (series Case 41), 
female, aged 5, developed a nasal discharge, cervical adenitis and vomited- 
on June 5. Admitted to hospital on June 8 where 15,000 units of diphtheria 
antitoxin were given intramuscularly and an equal amount given intra- 
venously. 

Physical Examination (Positive Findings) . Very toxic. Marked bilateral 
adenopathy (“bullneck”). Tonsils, uvula and soft palate were covered 
with a gray membrane. Nose and throat cultures showed Klebs-Loeffler 
bacillus. 

Progress notes: June 9, Ekg. Rate, 96; P-E, 0.16 sec.; 0.06 sec. 
Right axis deviation. No murmuns. June 10, Ekg. as June 9 (Fig. 7). 
June 12, short systolic apical murmur developed. Ekg. Rate, 98; P~R, 
0.16 sec.; QRS, 0.11 sec. Depressed S-T. Diagnosis: intraventricular 
block. This block continued with a decreasing QRS interval until June 22. 
Ekg. showed splintering of QRS in all three leads. June 24, Ekg. returned 
to normal. Rate, 95; P-R, 0.18 sec.; QRS, 0.05 sec. Heart sounds of 
good quality. General condition much improved. July 7, developed nasal 
voice; July 27, voice clear. Aug. 1, discharged cured. 

Case A.—Iniraventricular and first-degree block. H. F. (No. 733; 1932) 
(series Case 10), male, aged 3. 'February 10, developed sore throat and 
vomited. Admitted to hospital February 12, where 20,000 units of diph- 
theria antitoxin were administered intravenously (10,000 units next day). 

Physical Examination (Positive Findings). Acutely ill. Serosanguinous 
nasal discharge, gray membrane on both tonsils and soft palate. Cervical 
nodes enlarged. Nose and throat cultures showed lOebs-Loeffler bacilli. 

Progress notes: February 23, Ekg. Rate, 120; P-R, 0.16 sec.; QRS, 
0.12 sec. Slurred QRS in Lead 1 (Fig. 8). Splintered QRS in Leads 2 
and 3. Intraventricular block. February 27, signs of cardiac decompen- 
sation. Liver border to umbilicus, slight pre-tibial edema. Frequent pre- 
mature ventricular contractions. Digitalized. March 1, Ekg. Rate, 112; 
P-R, 0.16 sec.; QRS, 0.06 sec. Low potential throughout. Slight splinter- 
ing QRS in all leads. March 2, vomited. Heart sounds of poor quality. 
No liver tenderness or enlargement. No murmurs. March 5, Ekg. Rate, 
94; P-R, 0.2 sec., QRS, 0.06 sec. Low potential throughout. March 10 
to 14, vomited daily. March 14, otitis media. March 19, Ekg. Rate, 92; 
P-JS, 0.23 sec.; QRS, 0.06 sec. First-degree block. March 20, slight pre- 
tibial edema. March 24, Ekg. Rate, 94; P-R, 0.18 to 0.2 sec.; QRS, 
0.06 sec. A tendency to migratory pacemaker. March 26, systolic apical 
murmur developed during the last 3 days. Rhythm regular. Heart not 
enlarged. March 28, Ekg. Rate, 103; P-R, 0.14 sec.; QRS, 0.04 sec. 
Normal record. April 2, murmur still present. April 5, patient developed 
scarlet fever. April 25, developed measles. During the course of these 
two cross-infections the contour of the electrocardiogram did not change. 
May 5, patient discharged cured, Ekg. normal. 

Case 5.— Fibrosis of myocardium. A. M. (No. 258; 1932) (series Case 17), 
female, aged 19, developed a sore throat and vomited on January 15. 
Admitted to hospital January 18 with severe sore throat and swelling of 
neck. Diphtheria antitoxin (22,000 units) were administered intravenously 
just before admission. On admission, 15,000 units were given intraven- 
ously and a similar amount given intramuscularly. January 19, 15,000 
units intravenously. 

Physical Examination (Positive Findhigs). Hea\y adherent gray mem- 
brane of soft palate extending to niidportion of hard palate covering the 
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fauces and obstructing the larynx. Cervical adenitis (“bullneck”). Nose 
and throat cultures showed Klebs-Loeffler bacilli. 

Progress notes: January 20, worse. Breathing difficult from throat 
edema. Edema of scalp and “bullneck.” Petechire over body. Diph- 
theria antitoxin (15,000 units) given intravenously. January 21, prog- 
nosis probably fatal in 48 hours. B.P., 110/84. January 23, some improve- 
ment. No heart murmurs. January 24, 20 cc. 50% glucose given intra- 
venously and 10 units of insulin. January 25, no edema. No signs of 
heart failure. January 27, severe precordial pain; vomited. February 1, 
no edema, improved. February 12, condition very good. February 17, 
nasal voice (34th day illness). February 24, vomited, difficult swallowing. 
March 1, first Ekg. taken (first case studied and few tracings obtained). 
Rate, 84; P-R, 0.15 sec.; QRS, 0.06 sec.; slurred QRS in Leads 2 and 3.. 
Diphasic Ti, negative Ts. March 6, Ekg. as on March 1. Vomited. 
March 11, occasional premature ventricular contraction. March 12, Ekg. 
as on March 1. March 14, heart sounds of good quality. No murmurs. 
March 20, vomited, and temperature progressed to 102° F. No edema. 
Patient suddenly became restless with severe coughing. Appeared very 
toxic. Examination showed heart to the right with apex beat at left 
sternal border. Resonance over entire right lung field with marked diminu- 
tion of breath sounds. Diagnosis; massive collapse of right lung. Sudden 
death (61st day of illness). 

Summary of Case 5 (autopsy findings). Terminal diffuse bilateral bron- 
chopneumonia superimposed on a collapse of the right lung. 

The heart is moderate^ dilated; myocardium, pale and flabby. There 
are no valvular or endocardial lesions. Sections microscopically through 
the heart show a diffuse generalized myocarditis in the stage of repair. 
The most striking finding is a very extensive fibrosis. This is relatively 
early, as evidenced by the large number of nuclei and the comparatively 
small amount of collagen. There is still considerable cellular infiltration, 
chiefly about the blood-vessels, but extending into the interstitial tissue. 
The cells are mostly of the monocytic series, including lymphocytes, plasma 
cells and large mononuclear phagocytes. No greater involvement of the 
bundle of His is noted than of the musculature in general (Fig. 4). The 
remainder of the visceral lesions are of relatively slight significance. There 
is an associated toxic hepatitis, splenitis and toxic degeneration of the 
renal tubular epithelium. 

Summary and Conclusions. 1 . Serial electrocardiograms were made 
on 140 patients showing evidence of toxic diphtheria; 28 of these 
showed changes in the contour of the electrocardiograms. 

2. The electrocardiographic changes were divisible into two 
groups comprising a, alterations in the T wave, and b, alterations in 
the conduction system. 

3. Twenty-three patients showed the T-wave changes occurring 
between the fifth and thirty-ninth day of illness. A majority of 
the changes occurred between the eighth and fifteenth day of illness. 

4. Seventeen patients showed conduction changes between the 
fifth and thirteenth day of illness; 11 of these patients developed 
A-V dissociation. This complication invariably proved fatal. 

5. Fourteen patients, showing electrocardiographic changes, died 
of toxic diphtheria; 7 of these received large doses of diphtheria 
antitoxin on or before the fourtli day of illness. Early administra- 
tion of antitoxin did not save this group of patients. 

G. Peripheral nerve palsies occurred in 65% of the patients 
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presenting electrocardiographic changes. The paralysis apparently 
bore no causal relationship to the cardiac phenomena. 

7. There was a rough parallelism between the conductivity as 
shoAvn by the electrocardiogram and the microscopic changes in the 
myocardium as demonstrated in the 7 cases of this series that were 
autopsied. 

8. The essential histologic changes in the myocardium due to 
toxic diphtheria are shown to be progressively, edema, congestion, 
cellular infiltration, degenerative changes in the muscle fibers and 
ultimate fibrosis. 

9. These lesions, found at autopsy, suggest that diphtheria may be 
one of the causes of chronic fibrous myocarditis in patients who 
survive the more toxic state. 

10. The electrocardiographic findings constitute an important 
guide in the treatment of. diphtheria. Complete inactivity is 
recommended for those showing abnormal electrocardiograms until 
the electrocardiogram has had ample opportunity to return to 
normal. 

The technical work (electrocardiographic) for this paper was preformed by Miss 
Marion Frank, R. N. 
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Avit.vjiinosis has received much attention in medical literature 
in the past few years, but few reports have appeared on hyper- 
vitaminosis. It has been maintained § that carotene is non-toxic 
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and may be used therapeutically in large amounts. While it is not 
likely that the excessive use of therapeutie preparations of carotene 
will produce carotenemia, we have seen carotenemia in patients 
who have been on abnormal diets which contained large amounts 
of vitamin A and its precursors. We are reporting in this study 
certain untoward effects which have followed the use of such diets 
and which should be recognized, especially disturbances of the thy- 
roid and the liver. 

There is considerable laboratory and clinical evidence suggesting 
a possible antagonism between carotene and thyroxin. In 1932, 
Euler^® fed rats a diet deficient in vitamin A but which contained 
adequate amounts of vitamins B, C and D. Carotene and thy- 
roxin were then administered to one group, thyroxin alone to 
another and carotene alone to a third. The first group gained an 
average of 1 gm. per day in body weight; the second lost 9 gm. a 
day; while the animals receiving carotene without thyroxin gained 
11 gm. daily. The administration of carotene with thyroxin seemed 
to compensate for the loss in body weight due to the administration 
of thyroxin alone. In another experiment on rats, Euler^* fed a 
diet deficient in vitamin A and found that a partial inactivation of 
thyroxin occurred, possibly due to fixation or binding of the thyroxin 
by the carotene. 

Euler refers to the work of Abelin*“ who confirmed his observa- 
tions. He used guinea pigs kept on a diet deficient in vitamin A. 
Abelin also found that when colloidal carotene was mixed with thy- 
roxin and allowed to stand in a stream of air in an incubator, in 
4 or 5 instances the thyroxin content of the mixture decreased 
approximately 22.5%. The author implies that no change in 
thyroxin content occurred using thyroxin alone. 

Parhon and Werner^ gave 500 units of thyrotropic hormone to 
ducks over a period of 5 days and found the mean blood carotene 
content to be 0.453 mg. per 100 cc., whereas controls had 0.664 mg. 
per 100 cc. The ducks given the hormone alone lost 6.33 gm. per 
100 gm. during the period of experimentation. 

Wendt” reported low serum carotene and vitamin A in Basedow’s 
disease, but following treatment with iodine or by thyroidectomy 
the’ vitamin A content of the serum was increased. When he gave 
large doses of vitamin A to 5 patients with hyperthyroidism who 
had previously responded poorly to other methods of treatment, 

3 gained weight, had decreased metabolic rates, and showed sub- 
jective and objective improvement. Abelin'^ also suggested that 
vitamin A be used as an adjunct to iodine in tlie treatment^ of 
hyperthyroidism. He believed, however, that a definite evaluation 
of this procedure was not possible. 

Laubmann® found that when rats were given toxic amounts of 
vitamin A tliey showed slight parenchymal changes in die liver 
and the spleen, and died as a result of glomerulonephritis. It is 
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difficult® to cause hypervitaminosis A in animals feeding exces- 
sive amounts of carotene, since the liver of ,rats absorbs but a small 
amount of carotene as compared with absorption of vitamin A. 
Animals and men are known to store large quantities of vitamin A 
in the liver, so that as much as 95% of the total amount distributed 
in the bodj^ may be recovered from this organ. Ocana’ noted an 
increased content of fat in the cells of the livers of rats given large 
doses of carotene. This investigator fed toxic amounts of extracts 
of carrots to rats and was able to produce lipoidosis of the cells of 
the liver. It is conceivable, therefore, that excessive carotene or 
vitamin A in the liver might cause some impairment of hepatic 
function. 

Several workers have reported an increased cholesterol of the 
blood serum of rats and men in hypervitaminosis A.® Lasch® 
believed this was due to a direct action of the vitamin on the liver. 
Pasterngk and Page*® studied the action of thyroxin on lipoid 
metabolism and found that the iodine number was increased 50% 
in the muscles of thyroxin-injected rabbits, but there was no increase 
in the cholesterol content. The fat and fatty acids in the muscle 
were decreased. There was little change in these constituents in 
the liver, brain and blood except that the liver had an increased 
cholesterol in the rabbits treated with thyroxin. Parhon and Orn- 
stein® reported that daily doses of 1 mg. of thyroxin given to patients 
for 2 to 3 days decreased their cholesterolemia as well as the fatty 
acids aind total lipids in the blood. 

These observations suggested to us the hypothesis that patients 
with carotenemia might exhibit clinical evidence of hypothyroidism 
or hepatic insufficiency. 

We have reviewed 13 patients with carotenemia,* in 9 of whom 
functional tests of the thyroid and liver were made. All of the 
patients were adults, aged 19 to 65 years; 7 were males. Nine 
lived in rural districts of California, and of these 5 were farm resi- 
dents. The diagnosis of carotenemia was made by observing the 
yellowish discoloration of the skin, which was noted in the palms 
of the hands and the soles of the feet. The sclerie were not discol- 
ored nor did other areas of the skin show perceptible changes in 
color. Since Baur® has shown that carotene in solution was changed 
chemically on exposure to light and air, it seems likel.A' that this 
photo-oxidative effect is more pronounced on surfaces of the body 
other than the palms and soles. The clinical diagnosis was sub- 
stantiated in all cases by the appearance of carotenoid coloring of 
petroleum ether when shaken with a specimen of the blood serum 
from which protein had been precipitated by alcohol. No quanti- 
tative estimate of carotene was attempted. 

* Five patients inohided by courtesy of Dr. Alfred C. Reed; 2 l)y courtesy of 
Dr. Wm. .T. Kerr; and 1 by courtesy of Dr. 1. C. Sclnimacher. 
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The carotenemia was due in each case to the substitution of 
vegetables, fruit and milk rich in carotene for other foods. It was 
apparently self-induced in 10 cases; 3 patients developed carotene- 
mia on diets prescribed for peptic ulcer, diabetes mellitus and 
asthma, respectively. None of these patients sought medical care 
because of carotenemia. Table 1 summarizes the significant findings 
in 9 patients. 

The most consistent finding in this group is the loss of weight 
during the period of dieting. Five (Cases 2, 4, 8, 12, 13) of the 
7 patients in which the thyroid status was studied had clinical and 
laboratory evidence of hypothyroidism. The sixth patient (Case 1) 
had impaired hepatic function, a metabolic rate of — 10.7 %, but was 
not thought to be hypothyroid. In the seventh patient (Case 10), 
the determination of the basal metabolic rate was reported to be 
unsatisfactory. Only 1 patient with hypothyroidism had hepatic 
insufficiency. The 2 remaining individuals with hepatic dysfunc- 
tion had no obvious cause other than carotenemia for this condition. 
Hepatomegaly occurred in 4 patients (Cases 1,2, 6, 12) and tender- 
ness in the right upper abdominal quadrant in 2. Rose-Bengal 
tests for hepatic function were made on S patients (serum concen- 
centration of the dye was determined colorimetrically in specimens 
of venous blood withdrawn 8 and 16 minutes after 100 mg. of the 
dye had been injected intravenouslj')- The blood lipids were sig- 
nificantly elevated in the 4 cases examined. 

Icteric indices were elevated, presumably because of the caro- 
tenoid coloring of the blood serum. Van’deii’Bergh tests were 
normal in the 6 patients tested. Routine blood, urine and stool 
examinations were normal except in Case 4 who had secondary 
anemia, and in Case 5 who had prostatitis. Blood Wassermann 
tests in 12 patients rvere negative. There were no other significant 
objective or subjective findings relating to carotenemia in these 
patients. 

We may say, then, on the basis of our findings in 5 patients with 
carotenemia, that there is evidence indicating that an antagonism 
exists between carotene and thyroxin. Of the 5 patients with evi- 
dence of hypothyroidism, 1 had hepatic insufficiency; 3 others had 
laboratory and clinical evidence of hepatic dysfunction. It seems 
possible that carotenemia may have contributed to the dysfunction 
of the th.yroid and of the liver in these individuals. Unfortunately, 
we have no data as to the status of these patients before the appear- 
ance of carotenemia. It is possible that in Case 8, malnutrition 
may have contributed toward the lowered metabolic rate. 

Conclusions. Carotenemia and its complications deserve more 
serious consideration as a symptom complex or as a disease entity. 
Eight of 9 patients with carotenemia on whom functional tests were 
made had disturbances of the thyroid or liver or both. These could 
be best explained on the basis of Euler's suggestion that carotene 
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antagonizes thyroxin, and on the evidence presented that carotene 
damages the liver. 

Note. — Dr. AVm. J. Kerr suggests that perhaps a primary injury of the liver may 
prevent the conversion of carotene and its storage as vitamin A. Thus from the 
evidence presented, hepatic insufficiency may be regarded as the cause rather than 
the effect of oversupply of vitamin A in the diet. Perhaps these patients had previous 
hyperactivity of the thyroid over long periods, and this resulted in hepatic injury. 
Following hyperplasia of the thyroid or “thyroiditis,” hypothyroidism may occur. 
If vitamin A and thyroid function are antagonistic, a deficiency of the liver may 
prevent both the extraction of vitamin A and conversion of carotene which, being 
unchanged, is not available for storage as vitamin A and appears in the blood and 
tissues in the clinical state of carotenemia. 
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BLOOD SUGAR DURING LABOR, AT DELIVERY AND POST- 
PARTUM, WITH OBSERVATIONS ON NEWBORNS. 

By Rose C. Ketteringhaim, B.S., 

RESEARCH CHEMIST, MATERNITY HOSPITAL LABORATORY, 

AND 

Bruce R, Austin, M.D., 

RESIDENT IN OBSTETRICS AND GYNECOLOGY, CLEVELAND CITY HOSPITAL; FORIIERLY 

ASSISTANT RESIDENT IN OBSTETRICS, MATERNITY’ HOSPITAL, CLEVELAND, OHIO. 

(From the Laboratory of the Maternity Hospital.) 

From time to time, various investigators have studied the blood- 
sugar values dm-ing pregnancy, at delivery and during the puerper- 
ium. Most of this work has been a matter of record for a number 
of years, during which period our knowledge of glucose metabol- 
ism has advanced rapidly and obstetrical practices have undergone 
great changes. Moreover, chemical techniques have been devel- 
oped which enable us to follow with frequency and safety the blood- 
sugar values of newborns. In the light of this newer knowledge, 
it has seemed desirable to review the obstetrical blood-sugar values 
and conti'ibute the blood-sugar values of newborns. 

As the first step in our studies of glucose metabolism in obstetrics, 
we wish to report a series of blood-sugar values for normal mothers 
and infants at delivery. This work has been supplemented by 
blood-sugar determinations during the first stage of labor, during 
the puerperium, and on the infants of these mothers during the 
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first 3 days of life. We have to a certain extent been guided by 
Morriss,^ feeling that his work on this subject represents the most 
complete study of blood sugar in pregnant women at delivery, and 
that this approach provides a means of comparison which renders 
our work more valuable from an obstetrical and laboratory point 
of view. 

In 1917, at the time of Morriss’ study, the most widely used test 
for blood sugar was that of Lewis and Benedict, in which picric acid 
is converted to sodium picramate, and the resulting orange-red color 
read against a standard similarly treated. At the present time, 
colorimetric blood-sugar methods may be classified as macro, 
requiring amounts of blood necessitating venipuncture, and micro, 
requiring small amounts of capillary blood obtainable from skin 
punctures. It is extremely important to specify the method used 
for determination of blood sugar, and to give the corresponding 
normal range. 


Table 1. — Normal Values Obtained by Colorimetric Methods for Blood 

Sugar. 


Name of test. 
Folin-Wu, 1929 
Folin-Wu, modified 


Normal range, 

mg. Type of test. 

. 90-120 Macro; copper reduction. 

90-120 Micro; 0.1 cc. of blood. 


Benedict, 1931 
Benedict, 1931, micro 


70-90 Macro; copper reduction. 

70-90 Micro; 0.1 cc. of blood. 


Lewis Benedict, 1913 
Folin-Malmros, 1929 . 


90-120 

70-90 


Jeghers-Myers modification of 

Folin-Malmros, 1930 . . . 70-90 


Macro; picric to pricramatc. 
Micro; fcrricyanide to Icrro- 
ej'anide, 0.1 cc. 

Micro; 0.025 cc. of blood. 

I 


Former workers have used macro methods, necessitating the use 
of blood from venipuncture of the mother and from the cord of the 
infant, thus limiting the number of determinations. The work of 
Revesz and Turolt,"* Avho found that the blood sugar of the umbilical 
arteries was over 10% higher than that of the umbilical vein, indi- 
cates that cord blood is a mixture of uncertain composition so far 
as blood sugar is concerned. We feel that in using micro methods 
we are comparing the same type of blood from infant and mother, 
and enjoy an advantage in ease and safety of collection. 

The method selected for determining the blood sugar in the 
present study was the Jeghers-Myers modification of the Folin- 
Malmros micro test, which is based upon the reduction of alkaline 
fcrricyanide to ferrocyanide and subsequent color production with 
an acid ferric reagent. By running a series of standards equivalent 
to 70, 105, 140 and 175 mg. of glucose per 100 cc., accurate readings 
can be obtained over tlie range anticipated in this work. Precipita- 
tion of proteins directly from tlie capillary pipette used for collection 
prevents glycolysis. The use of this method makes it possible to 
run duplicates on the filtrate obtained from 50 cmm. of blood. 
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Unlike copper reduction tests ferricyanide reduction tests are not 
affected by auto-oxidation, and are therefore less susceptible to 
technical errors. 

In our hands the modified Folin-Malmros test has given, in the 
great majority of determinations, an accuracy of within 3% on 
duplicates from the same filtrate. Several times the method has 
been checked by obtaining duplicate samples from the same skin 
puncture; such duplicates yielded results within 59©. To insure 
uniformity of technique, all blood samples were collected and all 
tests run by the same person. Workers familiar with colorimetric 
micro methods will realize that such tests are susceptible to an 
error of at least 3%,^ and that the figures presented are possible 
only with great standardization of procedure. Table 2 summarizes 
the data on determinations made during the study. 


Table 2. — Number .and Pebcbnt.age of Determinations on Mothers and 

Infants. 

Maternal. Infant. Total. 


Classification. 

No. 

% 

No. 

% 

No. 

% 

No duplicate secured 

31 

11.4 

81 

29.6 

112 

20.6 

Duplicates did not check 

35 

12.5 

27 

10.0 

62 

11.4 

Duplicates check to 3% 

, 205 

76.1 

165 

60.4 

370 

68.0 

Total determinations 

. 271 


273 


544 



Of the 544 determinations run during the study, 432 (79.4%) were in duplicate; 
62 (14.3%) tests run in duplicate did not check to 3%, usually for one of Uvo reasons: 
(1) Low values difficult to compare due to light colors, (2) checks to 5% but not to 3%. 


Following rigorous technique (cap and mask, preliminary scrub, 
sterile gown and gloves) samples of blood were collected from the 
heel of newborn infants as soon after delivery as respiration was 
well established, and at various intervals after birth. Because of 
this care, no complications were encountered during the study. 
Two infants developed chemical conjunctivitis which rapidly dis- 
appeared, and 1 infant showed signs of hemorrhagic disease of the 
newborn set'eral hours after tests were taken. This infant later 
bled profusely from a slight self-inflicted scratch and from the 
umbilical stump, but recovered following a transfusion of whole 
blood. 

Samples of the mother’s blood were collected from the finger of 
the patient at the moment of delivery. No complications were 
observed in this group. 

In view of the great difference in present-day obstetrical practices, 
we summarize here the care received by our cases during labor. 
Forty of the 50 cases were primiparie, and received about the same 
U^pe of care. The majority of tliem entered the hospital during 
the early stages of labor and were given morphine sulphate, i grain, 
and scopolamine hydrobromide, grain, hypodermically, when 
contractions became uncomfortable. In 45 minutes this was fol- 
lowed by scopolamine, wg-g- grain; and by a third dose of scopolamine. 
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grain, after another 45-minute period. Following this, patients 
received scopolamine, grain, at intervals of 1| hours until 
within 3 hours of expected delivery. Only oecasionally was sodium 
amytal per rectum used, this drug being reserved for use in the 
multiparse. With a few exceptions in which nitrous oxide was 
used, ether analgesia was given by the Gwathmey paper cone in 
the latter hours of the first and during the second stage of labor. 
All patients were anesthetized and the delivery, excluding breeches 
and versions, was effected by low forceps of the Tucker-McLane 
type, and was, in the great majorit}'^ of cases, accompanied by 
mediolateral episiotomy. Pituitary extract (1 cc.) was given imme- 
diately after delivery, and ergotrate grain) following the expres- 
sion of the placenta. Mucus was removed from the babj^’s pharynx 
by catheter, and in some instances when respirations were shallow 
carbon dioxide, 5%, and oxygen, 95%, under pressure, were admin- 
istered intermittently at normal respiratory rate. 

In the multiparous group, the drug of choice was sodium amytal, 
9 to 15 grains, per rectum, accompanied by ether analgesia in the 
latter part of labor, until delivery was possible. In this group 
Tucker-McLane forceps were also used in delivery of the head, but 
episiotomy was seldom necessary. The care of the baby was the 
same as in the primiparous group. 

Our cases are unevenly distributed with regard to parity, since 
it is the policy at this hospital to deliver primiparte in the hospital 
and most multiparie in the home on the district service. 

Table 3 lists the data on maternal blood sugar, infant blood sugar, 
total duration of labor, duration of the second stage of labor, dura- 
tion of analgesia plus anesthesia prior to delivery, and notes on 
anesthetic, medication and type of delivery. Statisticallj’^, the 
proper treatment of this material to ascertain the interdependence 
of blood sugar and the various other factors has seemed to be the 
calculation of the Pearson rank-order coefficient of correlation.* 
These coefficients are incorporated in the table. 

The mean blood sugars for mothers and infants are also shown 
in the table. The mean blood sugar for 10 multiparse is 128.2, and 
for their infants, 101.7, all the determinations on infants being lower 
than those of their respective motliers. The mean maternal blood 
sugar for 40 primiparse is 123.7, for their infants, 104.1. Three of 
the 37 infants had blood sugars slightly higher than those of their 
mothers, and the infant showing the greatest difference was 56.2 mg. 
less than his mother. The mean maternal blood sugar for the 
50 motliers was 124.6, and for the 47 infants, 103.6. Fifty per cent 

* Coefficient of correlation is a statistical device for expressing, in a single figure, 
the relationship between two series of data. Perfect direct relationship is + 1, while 
perfect inverse relationship is — 1; in practice the coefficient is generally less than 1, 

G Xd* 

since relationships are seldom perfect. The Pearson formula is p = 1 — rr- 

•n{n* — 1;. 
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Table 

3. — Data on 

Routine Cases. 


Blood sugar, 



Anesthesia and 




mg./lOO cc. 

Labor, hours. 

analgesia. 










nr ArUnollr... XT,.}.... 

No. 




Second 



Atlvuivaviuui 

1 AIULU). 


Mother. 

Baby. 

Total. 

stage. 

Type. 

Hours. 











. Multiparic. 

51 . 

. 96.8 

86.6 

11:10 

:44 

GOE* 

;25 

M&S, 

Low forceps. 








amyt. 


87 . 

. 100.2 

83.8 

10:20 

:56 

GOt 

4:55 

Amyt. 

Low forceps. 

90 . 

. 110.0 

78.0 

7:57 

2:27 

Et 

3:25 

Amyt. 

Mid-forceps, mod. Scanzoni. 

56 . 

. 116.8 

78.2 

20:10 

1:10 

E 

1:30 

Amyt. 

Spontaneous. 

36 . 

. 121.8 

115.4 

9:57 

:57 

E 

:40 

M&S, 

Low forceps. 








amyt. 


65 . 

. 128.0 

116.1 

24:37 

:50 

GOE 

2:20 

M&S 

High forceps, mod. Scanzoni. 

91 . 

. 130.5 

80.0 

24:56 

:56 

E 

5:20 

Amyt. 

Low forceps. 

54 . 

. 141.0 

88 6 

9:27 

1:27 

E 

6:15 

Amyt. 

Low mid-forceps. 

7 . 

. 149.4 

135.7 

11:10 

:44 

E 

0:30 

Amyt. 

Podalic version, breech extr. 

29 . 

. 187.4 

154.4 

22:15 

3:15 

E 

1:40 

M&S 

Mid-forceps, axis traction, 









modified Scanzoni. 

Mean 

. 128.2 

101.7 

15:13 

1:21 













Pritniparcc. 

73 . 

. 98.4 

81.1 

11:32 

:32 

E 

1:30 

Amyt. 

Podalic version, breech cxlr. 

45 . 

. 102.5 

84.0 



E 

:20 

None 

Spontaneous. 

83 . 

. 102.5 

96.5 

12:09 

l:k 

E 

3:00 

M&S 

Low mid-forceps. 

38 . 

. 103.0 

95.7 

43:23 

2:23 

E 

2:30 

M&S 

Low forceps. 

46 . 

. 104.5 

74.1 

12:08 

2:08 

E 

3:15 

M&S, 

Podalic version, breech extr., 








amyt. 

epis. 

4 . 

. 104.7 


33:50 

1:50 

E 

1:45 

M&S 

Low forceps, episiotomy. 

22 . 

. 105.3 

87.7 

12:50 

2:05 

E 

1:35 

M&S 

Low mid-forceps. 

24 . 

. 106.6 

110.0 

12:20 

:35 

E 

2:25 

M&S 

Breech. 

26 . 

. 107.4 

86.4 

13:40 

:35 

E 

3:10 

M&S 

Low mid-forceps. 

63 . 

. 107.5 

117 6 

8:27 

:57 

E 

1:05 

M&S, 

Low forceps, episiotomy. 








amyt. 


37 . 

. 108.8 

95.3 

18:06 

:5l 

E 

2:45 

M&S 

Low mid-forceps, modified 









Scanzoni, episiotomy. 

64 . 

. 110.2 

93.8 

15:25 

1:55 

E 

:35 

Amyt. 

Low mid-forceps, episiotomy 

75 . 

. 112.6 

97.4 

29:44 

1:44 

E 

2:45 

M&S, 

Low mid-forceps, mod. Scan- 








amyt. 

zoni. 

58 . 

. 114.8 

97.4 

13:32 

1:07 

E 

2:05 

M&S 

Low forceps. 

61 . 

. 117.7 

110.9 

14:15 

1:30 

E 

4:20 

M&S 

Low mid-forceps. 

49 . 

. 118.0 

84.7 

13:55 

2:10 

E 

2:55 

M&S 

Low forceps. 

43 . 

. 118.0 


7:50 

1:50 

E 

2:40 

M&S 

Low mid-forceps. < 

71 . 

. 120.7 

119 3 

15:26 

1:06 

E 

1:15 

M&S 

Low forceps, episiotomy. 

69 . 

. 121.8 

99.5 

14:20 

:50 

E 

1:10 

M&S 

Low mid-mreeps, mod. Scan- 









zoni. 

13 . 

. 122.5 


10:36 

:51 

GO 

1:05 

M&S 

Low forceps, 6 weeks prema- 









ture. 

12 . 

. 123.3 

99.0 

8:55 

:55 

E 

2:10 

Amyt. 

Low mid-forceps. 

47 . 

. 124.2 

117.0 

34:30 

1:30 

E 

1:30 

M&S, 

Low forceps. 

41 . 

. 124 6 

86.4 

7:47 

2:17 

E 

2:15 

amyt. 

M&S 

Low forceps. 

70 . 

. 124.8 

102.7 

7:07 

:52 

E 

2:15 

■Amyt. 

Low forceps, mod. Scanzoni. 

28 . 

. 124.8 

114.7 

14:47 

5:02 

E 

2:25 

M&S, 

Podalic version, breech extr. 








amyt. 


84 . 

. 127.2 

91.3 

12:45 

1:00 

E 

3:08 

Amyt. 

Low mid-forceps.^ 

68 . 

. 127.5 

106.1 

14:08 

2:08 

E 

1:25 

M&S 

Low forceps, episiotomy. 

40 . 

. 129 2 

108.2 

12:55 

2:10 

E 

2:10 

M&S 

Low forceps. 

74 . 

. 130.4 

117.4 

10:55 

2:45 

E 

2:35 

M&S, 

Low forceps, episiotomy. 








amyt. 


66 . 

. 131.4 

105.0 

9:55 

:55 

GOE 

:20 

M&S 

Analgesia only; spontaneous. 

80 . 

. 133.9 

109.3 

11:28 

3:28 

E 

3:00 

M&S 

Mid-forceps. 

21 . 

. 135.5 

140.0 

12:05 

1:35 

E 

2:20 

M&S 

Low forceps. 

86 . 

. 136.9 

106.1 

13:00 

1:30 

E 

2:00 

M&S 

Low mid-forceps, mod. Scan- 









zoni. 

30 . 

. 137.3 

104.8 

11:08 

1:08 

E 

6:25 

M&S, 

Breech extraction. 








amyt. 


34 . 

. 137.7 

122.2 

11:23 

2:23 

E 

3:30 

M&S 

Low forceps. 

35 . 

. 139.5 

83.3 

11:28 

:2S 

E 

2:15 

M&S 

Breech extraction. 

77 . 

. 147.8 

105.8 

41:31 

2:31 

E 

2:05 

M&S 

Low mid-forceps, mud. Scau- 









zoni. 

39 . 

. 148.3 

121.9 

16:16 

2:10 

E 

1:55 

M&S 

Ix)w forceps. 

59 . 

. 153.0 

126.1 

14:40 

1:25 

E 

2:25 

M&S, 

Low mid-forceps. 








GOE 


60 . 

. 204.8 

151.4 

9:55 

1:40 

E 

2:00 

M&S 

Low mid-forceps, ciiiaiotomy 

Mean 

, 123.7 

104.1 

15:20 

1:39 





The mean of 50 maternal blood sucars is 124.6 

: for 47 infants. 1U3.6. 


The Pearson rank-order coefficient of correlation between maternal and infant blood sugars for 10 rauitipanc 

is +0.G6: for 37 orimioara;, 4-0.59. The coefficient of correlation between duration of labor and maternal blood 

sugar for 10 multiparae is -4-0.32; for 39 primiparac, —0.17. 

The coefficient of correlation between duration ot 

ether inhalation and maternal blood sugar for 41 cases which received only ether is +0.15. 

• GOE anesthesia consists of a mixture of nitrous oude, 

, oxygen, and ether. 


t GO anesthesia consists of a mixture of mtrous oxide and oxygen. 


t E, ether. 
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of the multiparae and 62.5% of the primiparee fall between 110 and 
140 mg. per 100 ce., figures approximately 50 mg. higher than the 
normal range for this method. 

A further method of ascertaining the effect of anesthesia upon 
the rise in blood sugar is to exclude the faetor of labor while holding 
the faetor of anesthesia constant. In Table 4 are given data on a 
series of 5 Caesarean sections, all performed on multiparae. The 
anesthetie in all cases was nitrous oxide and ether, and the time 
given is that from the start of anesthesia to delivery, when deter- 
minations were made. 

Tablk 4.— Data on C^sisarean Sections. 


Case 

No. 

Easting 
blood sugar, 
mg./lOO CO. 

Delivery blood sugar, 
mg./lOO cc. 

Duration of 
anesthetic, 
min. 

Pre-operative 

medication. 

Maternal. 

Infant. 

42 . 

. . 91.5 

110.2 

71.1 

25 

Pcntabarb., gr. iij. 

33 . 

. . 102.2 

110.3 

95.8 

15 

Sodium amytal, gr. iij 

2 . 


117.0 

104.0 

15 

Sodium amytal, gr. iij 

72 . 

! ' ! 87.3 

117.7 

89,8 

25 

Sodium amytal, gr. vj 

89 . 

. . 90.5 

121.7 

84.2 

23 

Sodium amytal, gr. iij 

Mean 


110.0 

89.1 

21 



In this series, the duration of anesthetic is less varied than in any 
5 consecutive routine cases, and the range of the maternal blood 
sugar is distinctly more compact, all falling within the 12 mg. range 
from 110 to 122 per 100 cc. The mean maternal blood sugar is 
116.6, significantly lower than 124.6, the mean of the 50 routine 
cases. Likewise the mean of 89.1 for these 5 infants is significantly 
lower than 103.6, the mean for 47 infants in the routine series. 

To determine the effect of labor alone 2 patients were delivered 
by local perineal bloek with novocaine, which is known to have no 
effeet on the blood sugar. Both of these patients were primiparje 
on the morphine and scopolamine medication as previously outlined, 
and delivery was effected in both cases by low forceps, with episi- 
otomy (Table 5). 

Table 5. — Data on Perineal Block Cases. 


Case 

No. 

Delivery blood sugar, 
mg./lOO cc. 

Labor, hours. 


Notes. 

Maternal. 

Infant. 

Total. 

Second 

stage. 

Medication. 

02 . . 

. 106.1 

00.0 

21:35 

:35 

M&S 

Novocaine, 







50 cc. 

07 . . 

. 114.4 

85.5 

9:05 

:55 

M&S, 

Novocaine, 






amyt. 

00 cc. 

Mean . 

. 110.3 

75 . 7 






The mean maternal blood sugar is 110.3, and that of the infants, 
75.7, when labor alone is permitted to operate. Both of these are 
significantly lower than the means for routine deliveries. 

From Tables 4 and 5 it seems that elimination of either labor 
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or anesthesia produces a rise in blood sugar less than that obtained 
when both of these factors enter the pieture. 

A Caesarean section under local anesthesia eliminated both labor 
and inhalation anesthesia. This patient, a 23-year-old primipara, 
had rheumatic heart disease. Pre-operative medication consisted 
of sodium amytal, grains, vj; novocaine, 1%, was used to effect 
anesthesia. The maternal blood sugar at delivery was 68.8 mg. 
per 100 cc., and that of the infant, 65.2. This is lower than any 
maternal blood sugar found in Tables 3, 4 and 5; thus when anes- 
thesia and labor are both eliminated it would seem that the blood 
sugar remains within normal range. 

From the application of the Pearson rank-order correlation formula 
to the data presented in Table 3, and from the foregoing data, we 
feel justified in concluding that labor and anesthesia, alone or com- 
bined, cause a rise in the level of the blood sugar at delivery, but it 
appears that the duration of these factors is not of primary impor- 
tance in determining the final level attained. Obviously such fac- 
tors as the rate of excretion of insulin and adrenalin, the severity 
of labor, available glycogen stores, and the effect of previous diet® 
cannot be overlooked in an analysis of the subject. The interchang- 
ing influence of these constituents cannot be evaluated by any 
research methods now at our disposal. In addition, it has been 
shown that the blood sugar of the infant is dependent upon that of 
its mother; factors raising the maternal blood sugar cause a cor- 
responding, but generally smaller, rise in the infant. 


Table 6. — Summary of Data on Blood Sugar at Delivery. 


Mean blood sugar* mg./lOO cc. 


Type of delivery. 

Number of cases. 

Maternal. 

Infant. 

Routine forceps delivery . 

50 maternal 

47 infant 

124.6 

103.6 

Ccesarean section, GOE, no labor 

5 maternal 

5 infant 

116.6 

89.1 

Forceps delivery, local, labor . 

Morriss, normal, spontaneous. 

2 maternal 

2 infant 

110.3 

75.7 

chloroform 

Holman and Mathieu,* normal, no 

28 maternal 

24 infant 

132.0 

115.0 

other data given .... 

100 maternal 

100 infant 

100.5 

95.4 

CiEsarean section, local, no labor 

1 maternal 

1 infant 

68.8 

05.2 


Table 6 summarizes the blood-sugar values for our cases of various 
types, and those obtained by Morriss, and Holman and Mathieii. 
Allowing for the difference in values obtained bj' the tests used, it 
is seen that we have verified the work of Morriss. This is interest- 
ing in view of the great difference in obstetrical technique, and 
implies that the blood-sugar values at delivery are not greatly 
altered by the changes in management of obstetrics. 

In 28 of our cases, the blood sugar during the first .stage was 
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compared Avith that at delivery. These data are tabulated in 
Table 7, Avhich shows the dilatation by rectal examination at the 
time of the determination, the delivery blood sugar, and the hours 
prior to delivery. In every case the blood-sugar value at delivery 
was higher than during the first stage. There is a tendency for 
patients showing a high degree of cervical dilatation to present 
blood-sugar values above normal (50% of patients showing blood 


Table 7. — Compabison of Blood Sugar During the First Stage and 

AT Delivery. 


Case 

No. 

73 . 

83 . 

90 , 

46 . 

21 . 
38 , 

69 ' . 
61 . 

64 , 
56 . 

70 , 

74 . 

58 . 
24 . 
87 . 

47 . 

26 . 
63 . 
13 , 
80 , 
35 . 

59 . 

37 . 

29 . 
86 . 

65 , 

30 . 
68 . 



Blood sugar, mg./lOO cc. 


Dilatation at time 



, 

Hours before 

of determination. 

During 


deliverj'. 


first stage. 

At delivery. 


. 1 X 

66.2 

98.4 

3:30 

. 4 X 

76.3 

102.5 

3:00 

. 2 X 

78.9 

110.0 

3:45 

. 4 X 

80.5 

104.5 

3:20 

. 1 X 

80.6 

135.5 

3:45 

. 2-3 X 

82.5 

103.0 

3:50 

. 2 X 

84.0 

121.8 

6:45 

. 4 X 

84.3 

117.7 

3:05 

. Rim 

85.4 

110.2 

6:15 

None 

86.3 

116.8 

3:00 

. 4 X 

86.9 

124.8 

3:55 

. 2 X 

87.1 

130.4 

7:05 

. 2 X 

89.8 

114.8 

4:07 

. 2-3 X* 

90.8 

106.0 

5:50 

. 3 X 

90.9 

100.2 

3:25 

. 3 X 

93.1 

124.2 

4:00 

. 4 X 

96.0 

107.4 

1:40 

Rim 

100.4 

107.6 

l:00 

Rim 

100.4 

122.5 

l;l0 

.IX 

103. Ot 

133.9 

9:45 

Finger tip 

103.7 

139.5 

4:45 

Rim 

105.8 

153.0 

2:50 

. 15 X 

106.1 

108.8 

8:07 

. 2 X 

108.2 

187.4 

7:00 

. 4 X 

109.4 

130.9 

2; 45 

. 15 X 

112.6 

128.0 

7:30 

Rim 

113.2 

137.3 

2:50 

2 X 

115.0 

127.5 

0:10 


Mean 


93.4 121 . S 


* Estimated. 

t Taken short time after light meal; not yet returned to fasting; not included in 
percentages. 


sugars OA^er 100 are 4 times or more dilated) Aidiile AA’ith little or no 
dilatation patients tend to present A'alues in the normal range. 
The mean for these 28 cases in the first stage is 93.4, a figure doubt- 
less someAvhat raised due to the number of determinations made 
late in the first stage. The mean blood sugar at deliA'ery is 121.8. 
We belieA'e the character of the rise in blood sugar during labor 
needs further study, and therefore reserve for a later date more 
detailed reports on this phase of the subject. 

Comparison of the blood sugar during the first stage Avith that of 
the puerperium has had relatiA-ely little iiiA-cstigation. RoAvley'^ 
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found a mean of 110 mg. per 100 cc. in 53 cases of pregnancy 
at term, and a mean of 140 mg. per 100 cc. in 22 cases 2 daj’s post- 
partum, using tlie Lewis-Benedict method; apparently these deter- 
minations are on different individuals. Morriss, in investigating 
this phase, likewise did not compare the same indi\’iduals during 
labor and the puerperium, but concluded from determinations on 
10 individuals made at varying times postpartum that the blood 
sugar was slightly higher than normal. 


Table S. — Comparison of Blood Sugar Values During the First Stage 
With That of Second or Third Day Postpartum. 


Blood sugar, mg. per 100 cc. 


Case 

No. 



Dilatation of 
cen^ix at time 
of first stage. 

During 
first stage. 

2 or 3 days 
postpartum. 

At deliverj'. 

73 . . . 



. 1 X 

66.2 

97.5 

98.4 

77 . . . 



. 2 X 

74.8 

92.8 

147.8 

83 . . . 



. 4 X 

76.3 

86.1 

102.5 

90 . . . 



. 2 X 

78,9 

97.2 

110.0 

46 . . 



. 4 X 

80.5 

76.2 

104.5 

38 . . . 



. 3 X 

82.5 

96.8 

103.0 

69 . . . 



. 2 X 

84.0 

84.0 

121.8 

56 . . . 



. 0 

86.3 

86.4 

116.8 

70 . . . 



- 4 X 

86.9 

82.1 

124.8 

74 . . . 



. 2 X 

87.1 

78.2 

130.4 

58 . . . 



. 2 X 

89.8 

94.7 

114.8 

87 . , . 



. 3 X 

90.9 

114.9 

100.2 

47 . . . 



. 3 X 

93.1 

84 9 

124.2 

75 . , . 



. 2 X 

97.2 

91.2 

112.6 

63 . . 



. Rim 

100.4 

104.8 

107.5 

80 . , , 



. 1 X 

103.0* 

82.1 

133.9 

35 . , . 



. 15 X 

103.7 

92.7 

139.5 

37 . . . 



. 15 X 

106.1 

86.6 

108.8 

86 ■■ . . 



. 4 X 

109,4 

99.0 

136.9 

91 . 



. 4 X 

110.0 

63.8 

130.5 

65 . . . 



. 15 X 

112.6 

113.9 

128.0 

30 . . . 



Rim 

113.2 

97.7 

137.3 

68 . . . 



. 2 X 

115.0 

73.0 

127.5 

Mean . 




93.4 

90.3 

120.1 


* Taken short time after meal; not yet returned to fasting. 


Table 8 presents blood-sugar values on 23 patients during tlie 
first stage and puerperium. Postpartum blood sugars, either fasting 
or 4 hours following a light breakfast, were obtained on the second 
or third day following delivery. 

The mean first stage blood sugar in this series was 93.4; the mean 
postpartum blood sugar, 90.3; the mean blood sugar at delivery, 
120.1 . The blood sugar at delivery, therefore, represents a temporary 
rise. It might seem from the mean values that the postpartum blood 
sugar does not differ widely from that of tlie first stage of labor. 
However, inspection of the table shows that, during the first stage, 
47.8% of these women had blood sugars above the range for normal 
adults, and consequently it may be assumed that the level has been 
influenced by labor. With 2 exceptions, the 11 women having blood 
sugars higher than the normal range showed a fall in the puerperium. 
Of the 12 women showing first-stage blood sugars lower than 90 mg. 
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per 100 cc., 6 show higher values during the puerperium, 5 show 
approximately the same values and 1 is lower. We conclude that 
the blood sugar 2 or 3 days postpartum is slightly higher than 
normal for the individual. 

Having followed the mothers into the puerperium, it seemed 
logical to follow the newborns during the first few days of life. 
Table 9 gives results of determinations on 37 individual babies at 
delivery and for 3 consecutive days. The data shows that there 
is a definite drop in blood sugar during the first 24 hours of life, 
since the mean delivery blood sugar on these 37 infants was 103.8, 
and the mean for the first day of life, 67.4. The mean for the second 
day is 70, practically the same as that of the first day. On the 
third day there is a slight rise in mean to 75.5. Fifty-nine and 
a half per cent of the babies show a rise on the second or third day 
over the first. 


Table 9. — Blood-sugar Determinations on Newborns for 3 Successive Days 


Case 

No. 




Blood sugar 
at delivery. 

Blood sugar 
first day. 

Blood sugar 
second day. 

Blood sugar 
third day. 

20 . . 




80.4 

40.0 

59.0 

00.8 

08 . . 




. 100.1 

53,8 

00 8 

09.2 

50 . . 




78.2 

55.1 

70.0 

01.8 

43 . . 





55 7 

52.4 

83.0 

44 . . 




72.3 

50 0 

73.5 

78.5 

40 . , 




74.1 

50 2 

79.5 

75.8 

5 . . 




77.2 

58.8 

75.2 

83.0 

7 . . 




. 135.7 

00.3 

04.5 

82.3 

41 , . 




. 80.4 

01.4 

05.7 

81.4 

49 . . 




84.7 

01.8 

07.0 

79.1 

58 . . 




97.4 

02.6 

71.0 

75.2 

09 . . 



. • . 

. 99.5 

02.0 

00.2 

08.1 

45 . . 




84.0 

03.5 

02.4 

09.9 

12 . . 




99.0 

04.2 

08.9 

90.9 

54 . . 




88.0 

04.4 

70.0 

70.2 

55 . . 




. 103.8 

05.0 

03.9 

04.2 

0 . . 




78.0 

05.1 

71.5 

81.4 

47 . . 




. 117.0 

00.2 

09.7 

83.3 

30 . . 




. 115.4 

08.5 

00.2 

72.0 

38 . . 




95.7 

08.8 

05.0 

03.4 

22 . . 




87.7 

09.2 

05.0 

78.0 

05 . . 




110.1 

70.0 

03.0 

70 0 

37 . . 




95.3 

70.1 

03.9 

00.0 

70 . . 




. 102.7 

70.4 

82.3 

07,0 

28 . . 




114.7 

71.1 

79.1 

78.5 

00 . . 




. 151.8 

72.3 

70 0 

78 0 

00 . . 




. 105.0 

73.1 

74.5 

72.7 

04 . . 




93.8 

■ 74.3 

57.4 

74 1 

34 . . 




. 122.2 

74.9 

77 1 

73 3 

59 . . 




. 120.1 

75.3 

70.2 

72 9 

39 . . 




. 121.9 

75.8 

78.5 

93.0 

9 . . 




. 105.0 

70.1 

74.8 

73 3 

S . . 




. 122.9 

70.1 

08.3 

05 3 

11 . . 




. 130.3 

78.5 

03 2 

79.4 

30 . . 




. 104.8 

80.5 

S3 8 

83.0 

51 . . 




SO.O 

82.4 

71.3 

84.4 

10 . . 




. 101.0 

87.0 

102 9 

81.4 

Mean . 



. 

. 103.8 

07. 4 

70,0 

75.0 

Blood-sugar collections were made 31 to 4 

hours after feedings. 
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Using the 37 cases above and adding further cases not necessarily 
consecutive but falling on the first, second or third day we have 
established the normal values for newborns with the Folin-Malmros 
technique (Table 10). ‘ 


Table 10.— Frequencv Distribution of Blood-sugar Values in Newborn. 


Number at each age. 

Blood-sugar value, ■ 


mg./lOO cc 

At birth. 

3 to C hours. 

First day. 

Second day. 

Third day. 

45- 64.9 .... 

0 

0 

2 

1 

0 

55- 64 9 . 

0 

4 

16 

10 

5 

65- 74 9 . 

1 

4 

17 

21 

14 

75- 84 9 . . 

8 

2 

7 

8 

20 

S5- 94 9 . 

7 

0 

2 

0 

2 

95-104 9 ... 

9 

0 

1 

1 

0 

105-114 9 

9 

0 

0 

0 

1 

115-124 9 . . 

8 

0 

0 

0 

0 

125-134 9 

1 

0 

0 

0 

0 

135-144 9 ... 

2 

0 

0 

0 

0 

145-154 9 . . . 

2 

0 

0 

0 

0 

Total cases 

47 

10 

45 

41 

42 

Mean (mg./lOO cc.) . 

103 0 

66 8 

68 3 

70 3 

76 1 

Normal range . 


55-75 

55-75 

55-75 

65-85 

Highest value of series 


79 1 

102 2 

102 9 

110 3 

Lowest value of series 


56 9 

46 6 

52 4 

57.1 

Blood-sugar collections weio made 31 to 4 houis after feedings. 


Table 10 shows 

a drop from the high values at birth 

to a mean 


value of 66.8 during the first 3 to 6 hours. The mean values 3 to 
6 hours after birth, and on the first and second day are practically 
the same; on the third day there is a small but appreciable rise. 
There is also a rise in the normal range. The lowest blood sugar 
of the series, 46.6, was not attended by clinical signs of hypo- 
glj'cemia. We conclude, therefore, that the normal blood-sugar 
values for newborns by the Folin-Malmros technique is somewhat 
lower than the normal values for adults, and lies between 55 and 
75 mg. per 100 cc. for the first 2 days of life with slightly higher 
values later. 

Conclusions. 1. The Jeghers-Myers modification of the Folin- 
Malmros micro method for blood sugar is an accurate and practical 
test for use with adults and newborns; 85% of the duplicates cheek 
within 3%. 

2. The mean maternal blood sugar at delivery in 50 cases was 
124.6, with 60% of the cases falling between 110 and 140 mg. per 
100 cc., approximately 40 to 50 mg. above the normal range. 

3. Tlie mean blood sugar for 47 infants at birth was 103.6; 94% 
of these infants presented values lower than those of their respective 
motliers. 

4. Both anesthesia and labor have been shown to contribute to 
the rise in blood sugar at delivery, but there is no indication that 
the duration of these factors is tlie primary cause of the rise. 
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5. The blood sugar of the infant is dependent upon that of its 
mother, and factors affecting the blood sugar of the mother affect 
that of the infant. 

6. Taking into account the method used in determining blood- 
sugar values, we have confirmed the work of Morriss (1917). Inas- 
much as the management of labor and delivery is entirely different 
in the two series, it would seem that the newer obstetrical techniques 
produce no deleterious effects on the glucose metabolism. 

7. In 28 cases, comparison showed the blood sugar higher at 
delivery than during the first stage by a difference in mean of 
28 mg. per 100 cc. 

8. The blood sugar of any particular individual 2 or 3 days post- 
partum is somewhat higher than normal. 

9. We have established the normal blood-sugar range for new- 
borns bj'^ the modified Folin-Malmros technique. The first 2 days 
of life the blood sugar is 55 to 75 mg. per 100 cc., with slightly higher 
values on the third day. 

10. Within 3 to 6 hours after birth the blood sugar drops to the 
normal infant range. 
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THE BLOOD AND URINE OF DOGS FOLLOWING PARALDEHYDE. 

By James H. Defandorf, Ph.D., 

INSTRUCTOR IN PH.\RM.\COLOGY, SCHOOL OF MEDICINE, THE GEORGE W.-ISIIINGTON 
UNIVERSITY, WASHINGTON, D. C. 

(From the Department of Pharmacology and Therapeutics, School of Medicine, 
The George Washington University.) 

Judging from the meager amount of information wliich appears 
in the literature, little is known of the changes which occur in 
certain constituents of the blood and urine following the adminis- 
tration of paraldehyde. Since this drug has assumed renewed im- 
portance in recent years, particularly in the field of obstetrics,^’ 
it was felt that additional studies of this nature were necessary. 

Our first investigations were concerned with the effects produced 
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by paraldehyde on the amounts of fermentable and non-fermentable 
reducing substances of the bloody by means of which for the first 
time, so far as is known, the changes which occurred were definitely 
identified as being due to glucose fluctuations. Later these investi- 
gations were extended to include the urine. When it became appar- 
ent that the blood showed an increased viscosity during the anes- 
thetic stages, and clotted more readily, changes in the red cell 
volume were studied by hematocrit determinations, since blood 
volume changes might affect the blood sugar content.^- The carbon 
dioxide combining capacity of the blood plasma was also studied 
during the course of several experiments, to determine the extent of 
changes in the acid : base balance, which have been observed to 
occur with other anesthetics. 

Experimental Procedure. The animals used were healthy adult dogs, 
weighing 7 to 17 kgs. They were fed ad libitum on a brand of prepared 
dog food, occasionally supplemented with raw meat and cod-liver oil. All 
food was removed 18 hours before experimental procedures were begun. 
The experiments were usually continued for 6 hours, samples of venous 
blood and catheterized urine being obtained at hourly intervals. Clotting 
was prevented by the addition of 2.5 mg. of powdered potassium oxalate 
per cc. of blood, the minimum amount found necessary for this purpose. 

The normal average daily variation of the blood sugar level was deter- 
mined three times at weekly intervals on each of 6 dogs from samples re- 
moved during the 0-hour period at 9.00 a.m., 12.00 m., and 3.00 p.m. In the 
case of the experimental animals, after control samples of blood and urine 
had been obtained, an anesthetic dose of paraldehyde, usually 1.8 cc. per 
kg.,® was administered either by stomach tube or slowly by rectum. When 
given by the latter route the rectum was first emptied by irrigation, and 
1.5 cc. of benzyl alcohol was mixed with the paraldehyde to minimize local 
irritation.® The animal was held in a prone position until there was no 
danger of loss of the drug from the rectum; in no instance did vomiting occur 
following gastric or rectal administration. 

The majority of the experiments were conducted at room temperature, 
with the animals covered sufficiently to avoid excessive loss of body heat. 
In those tests where the effects of moderate extremes of temperature were 
also investigated, heat was supplied by electric heating pads, and cold by 
exposure to cold air from an open window, such measures being initiated 
1 hour after paraldehyde had been given, and the animals were quiet. 

The total amount of reducing substances in the blood was determined 
by the method of Benedict;® the non-fementable reducing substance was 
estimated b 3 '^ the same procedure after yeast fermentation. The methods 
used for determining these substances in the urine were identical except 
that dilution of the urine from 60 to 80 times was necessary, depending on 
tlie concentration of reducing substances and pigment present in the par- 
ticular sample. 

The red cell volume (hematocrit) determinations were naade by centri- 
fuging the freshly oxalated blood in glass tubes sealed at one end, until no 
further settling occurred. For this purpose pieces of glass tubing 7 cm. m 
length with an inside diameter of I 5 or 2 mm. were used, a small 'drop of 
mercurj' being placed in the sealed end to fill the tapering bore and give a 
uniform meniscus. Readings were obtained with a millimeter rule and 
magnifjdng glass. Although the use of oxalate causes a slight shrinkage of 
the red cells® resulting in a slightly smaller volume reading, this can be dis- 
regarded since it is constant in each test. 
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While it is obvious that there is no exact method of measuring the degree 
of hypnosis or anesthesia, the following symptomatic classification appeared 
to give a fair evaluation, and served satisfactorily as a basis for construction 
of the “anesthesia curves” shown in the figures. Induction stage: animal 
awake, either standing or reclining, muscular incoordination, quiet or 
struggling. Light anesthesia: animal asleep, but awakens when needle 
penetrates the skin. Complete anesthesia: animal unconscious, breathing 
slow, deep and regular,' reflexes active, does not react to needle puncturing 
the skin. 

Results. Effect of Paraldehyde on the Blood Sugar Level. The 
maximum fluctuation of the blood sugar levels of 6 fasting control 
dogs over the 6-hour period averaged about 7 mg. %, and never 
exceeded 10 mg. % in any one animal in the control tests on 18 
separate days. 

Since 1.5 cc. of benzjd alcohol was always mixed with paraldehyde 
when the latter was given by rectum, it was first necessary to deter- 
mine whether or not the former had any effect on the blood sugar 
level. Plourly fluctuations which occurred in such experiments on 
2 dogs were so slight and inconstant as to be of no significance, so 
that benzyl alcohol need not be considered as a factor in the produc- 
tion of these changes. 


Table 1.— The Blood Sugar Level fob 0 Hours After Paraldehyde. 


Dog No. 

No. 

of 

tests. 

Paraldeliyde. 

— 

Blood sugar (mg. %). 


Amount 
(cc. per 
kg.). 

Route — 
“r": rectum, 
"s": stomach. 

Con- 

trol. 

Hours after administration. 

1. 

2. 

3. 

4. 

5. 

C. 

37 . . . 

5 

1.7 

5 r 

76 

92 

S3 

81 

82 

76 

85 

38 . . . 

4 

2.7 

3 r. 1 8 

63 

73 

73 

77 

79 

78 

67 


3 

1.5 

3 r 

67 

77 

72 

70 

73 

72 

65 

55 . . . 

7 

1.8 

4 r, 3 s 

72 

93 

79 

78 


70 

73 


2 

l.S 

2s 

77 

120 

106 

97 

93 

95 

93 


1 

1.8 

1 s 

66 

74 

83 

89 

94 

96 

80 

66 . . . 

7 

1.8 

3 8, 4 r 

79 

88 

78 

74 

75 

77 

79 

72 . . . 

1 

l.S 

1 8 

75 

111 

136 

167 

154 

139 

128 

75 . . . 

6 

l.S 

2 8. 4 r 

73 

91 

83 

79 

96 

96 

88 

88 . . . 

3 

l.S 

3 r 

72 

77 

78 

81 

84 

82 

79 

98 . . . 

5 

l.S 

5 r 

78 

105 

111 

108 

109 

108 

102 

99 . . . 

4 

l.S 

4r 

71 

76 

77 

81 

87 

78 

78 

Totals . 

48 


13 s, 35 r 


. . . 






.‘Vvcrago 


l.S 



73 

89 

84 

84 

85 

84 

82 


The administration of 1.8 cc. of paraldehyde per kilogram of body 
weight by stomach or by rectum produced a small average rise of the 
blood sugar level in 48 ex'periments on 12 animals (Table 1). The 
rise averaged 16 mg. % at the end of the first hour, and maintained 
an average increase of 11 mg. % above normal during the remaining 
5 hours of observation. Some individual variations from the average 
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blood sugar level occurred, such as secondary rises, falls below normal 
after a preliminary rise, and slow progressive elevations. These 
■ variations which perhaps depend to some extent upon individual 
reaction to the drug, are probably due mainlj^ to differences in the 
rate of its absorption, since the blood sugar level in some instances 
varied considerably in character in the same animal on different 
days. The maximum rise of the blood sugar level generally occurs 
during the partial development of anesthesia in the first hour; a 
slight fall occurs during the second hour as the anesthetic effect 
reaches its maximum, and the lower level which is maintained during 
the remaining 4 hours parallels the anesthetic effect. 


MGM. 
PER CENT 




Fig. 1. — Total, fermentable and non-fcrmentable substances in the blood of dogs 
following paraldehyde (l.S to 4 cc. per kg.). ( f paraldehyde administered.) 


Pariiiion of Rechicing Svbstances in the Blood Under Paraldelujde. 
Early in our investigations it was found that the Benedict reagent is 
reduced by paraldehyde, and since it was possible that sufficient 
amounts of the latter might be present in the blood to partially 
account for the reduction obtained, simultaneous determinations 
of the total and non-fermentable reducing substances in the blood 
were made in 6 experiments following paraldehyde, using the yeast 
fermentation technique described above. Even though larger 
amounts of paraldehyde were administered than usual, it was found 
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that the fluctuations in the amount of non-fermentable reducing 
substance were insufficient to account for the changes in the reducing 
power of the blood (Fig. 1) . It can therefore be concluded that these 
changes were due to variations in the amount of glucose, and not 
to other non-fermentable reducing substances, or to paraldehyde. 

The Relation of External Temperature to the Blood Siigar Level 
'Under Paraldehyde. While most of our experiments were per- 
formed at room temperature, the results of the investigations re- 
ported in Table 2 on 6 dogs are from tests designed to determine 
what influence, if any, Avas exerted by external temperature on the 
blood sugar level after paraldehyde. In experiments at room tem- 
perature it had been observed frequently that after receiving this 
drug some of the animals exliibited trembling movements even 
when Avell covered; it Avas therefore felt necessary to determine 
AAdiether these AA-^ere shivering moA'ements due to tliermal conditions, 
or muscular movements brought about by some other action of the 
drug, and Avhat Avas their effect on the blood sugar level. Accord- 
ingly, tAVO experiments Avere performed on each of 6 animals; in one 
test the animal Avas kept AA^arm Avith electric pads and blankets, the 
temperature being held just Ioav enough so that the animal Avould 
not pant;^ in the other test it was uncovered and exposed to the 


T.able 2. — Infj.uence of TEMPERATunE ON THE Blood Sugar Levee Folloaving 
Paraldeha'de (1.8 Cc. per Kg., Rectalea'). 


Dos No. 

1 

] 

No. of 
tests. 

Blood sugar (mg. %). 

External 

temper- 

ature.* 

Con- 
1 trol. ! 

Hours after administration. 

1. 

2» 

3. 

1 4, 

1 

5. 1 

0. i 

55 . . 

1 

I G5 

i 

78 

.59 ' 

04 

1 

, 48 ’ 

53 

70 ' 

High 


1 

1 09 

1 

87 i 

72 

70 

05 

50 

49 

Low 

OG . . 

1 

, 70 

, 518 ' 

78 

78 

, S3 j 

77 

1 

1 

High 


1 

, 70 

I 84 

74 ' 

70 

, ' 

7G 

79 

Low 

75 . . 

1 

76 

100 1 

9.3 

78 

SO ; 

84 i 

82 

High 


1 

73 

1 87 ' 

1 i 

78 ' 

74 

90 1 

SO 

! SS j 

Low 

SS . . 

1 

' 04 

1 

1 07 

71 

70 

i 

, (anim al awak'e) i 

High 


1 

72 

i 78 , 

81 

So 

1 84 i 

82 j 

89 j 

Low 

9S . . 

1 

71 

155) 

149 

128 

111 


95 1 

High 


1 

SO 

5)0 

14G 1 

154 

\ 137 

127 

115 ' 

Low 

9!) . . 

j 1 

OS 

79 

70 ; 

77 

74 

00 

70 

High 


i ■ 

' 72 

70 

82 j 

77 

85 

82 

79 

Low 

AvcvaROsof G hiKh 

i 70 

1 

98 1 

1 

88 ! 

S3 

1 

' so 

76 

80 


Avoiases of G low 

1 

84 ' 

89 ' 

SS 

91 

84 

82 



I 


Second to sixth hour, inclusive. 
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winter cold in front of an open window at temperatures ranging — 1 
to +13°C. and averaging 6° C., so that it shivered violently through- 
out the experiment. These procedures were employed just after 
the blood (and urine) samples had been taken at the end of the first 
hour following the administration of paraldehyde, so that the results 
in Table 2 are significant in respect to temperature influence begin- 
ning with the second hour only. 

While the average results indicate that the blood sugar level 
under paraldehyde was slightly higher Avhen the animal was exposed 
to cold than when kept warm, this was true in only half of the exper- 
iments. Trembling was also observed in some of the animals which 
were kept warm. It would therefore appear that the room tempera- 
tures at which most of the tests were performed were entirely satis- 
factory, the blood sugar changes after paraldehyde not being attrib- 
utable to variations in room temperature. It also seems apparent 
that the trembling movements are primarily induced by some other 
action of paraldehyde than lowering of temperature, since they 
occurred at times when the animals were warm, and often were 
absent when the tests were run at room temperature. However, 
these trembling movements were either intensified or ehanged into 
shivering movements when the animals were exposed to low tem- 
peratures. 

Abnormal Elevation of the Blood S^tgar Level in a Poorly Nourished 
Dog Under Paraldehyde. The results obtained on Dog 98 are 


OF THE Blood Sug.\r Level of a Poorly Nour- 
^ ISHED Uoo (No. OS) Followino Paraldehvde (l.S Cc. PER Kg. Rbotally). 


Djtc‘. 


1/15 ;i7 
2/4 '57 . 
a 2!l/;!7 
5,7 '.17 . 


Weight ' 

ns.). , 


11 0 
11 0 
11 a 

15 0 



Blood sugar (mg. %) 



Ex- 
ternal 
temper- j 
ature.* i 

Con- 

dition. 

1 Con- 
t trol. 

Hours after administration. 

1. 1 

2. 

3. 

4 . 

5 . 

0. 

' 75 

70 ! 

75 

85 

1 108 

121 

125 

Room 

Thin 

i 

159 

149 

128 

111 

100 

95 

High 

Thin 

, 80 

90 

140 

154t 137t 

127 

105 

Low 

Thin 

82 

94 

91 

81 

i 78 

82 

80 

Low 

Robust 

S2 

1 

105 ' 

1 

90 

94 

! 

100 

99 

Room 

Robust 


, ■’■MU Hour, 

t Olycostiriu occurred. 


-^ugar level 'wliP.f unusually high elevations of the blood 

was in -i noorl\- ^ under paraldehyde when this animal 

^TaWe 3). These marked in- 
thin. but ntherwisi' nn 'experiments when the animal was very 

even under onntisino ■' similar results being obtained 

a-"-nud had gaS temperature. After the 

b 1 le small changes in the blood sugar level 
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under paraldehyde approximated those obtained in the other normal 
animals. No abnormal conditions were found at autopsy when the 
animal was sacrificed .after the last experiment. Sugar occurred in 
the urine in the third experiment only, at blood sugar levels slightly 
lower than in the preceding experiment where this event did not 
occur. 

The Avimmt of Reducing Substances in the Urine Under Paral- 
dehyde. The amount of non-fermentable reducing substances in 


Table 4.— The Amount of Reducing Substance in the Ubine Foi.lowino 
Pabaudehyde (1.8 Cc. peb Kg., Rectai.ev). 



■•i' Glucose present in urine in one experiment on 1 animal (Dog 98). 


the urine following paraldehyde administration showed a progressive 
increase during the 6-hour period in the 13 tests performed on 6 
animals (Table 4). Fermentable reducing substance (glucose) 
was present in only 1 experiment. Since the Benedict reagent is 
reducible by paraldehyde, it appears probable that the latter forms 
part of the non-fermentable reducing substances, and that its 
excretion maj’’ largely account for the increased reducing power of 
the urine. 

The concentration as well as the amount of non-fermentable 
reducing substances in the urine showed a progressive increase, since 
the rate of urine output remained about the same over the 6-hour 
period. 

Effect of Paraldehyde on the Red Cell Volume {Hematocrit). 
Hematocrit determinations in 24 experiments on 6 dogs (Fig. 2) 
revealed a 3% decrease in the red cell volume in the first hour 
following paraldehyde. The red cell volume then increased pro- 
gressively until it was 3% above normal at the end of the fourth 
hour, and declined toward normal in the last 2 hours as anesthesia 
les.sened. The red cell volume apparently is unrelated to the blood 
sugar curve. 

Effect of Paraldehyde on the Carbon Dfo.ride Combining Capacity 
of the Blood Plasma. The carbon dioxide combining capacity of 
the blood plasma was determined in 5 experiments on dift'erent 
animals following paraldehyde administration (Fig. 3). The results 
obtained on Dog 99 are plotted separately, since this animal showed 
only slight h.^'pnotie effects, mainly during the first and second 



336 defandorf: blood and urine under paraldehyde 


hours, due to loss of some of the drug from the rectum, and had 
almost entirely recovered by the end of the experiment. 

The carbon dioxide combining capacity decreased progressively 
during the first 5 hours and began to recover during the last hour, 
in the 4 experiments where good anesthesia occurred. In Dog 99 
the decrease in this property was much less marked, with an earlier 
recovery. 


NGM. 
PER CtNT 



PERCENT 


SO HEMATOCRIT 



complete. 

light 

inductioiA 



anesthesia 


' z. 5 s 6 

TIME IN HOURS 

(hematocrit) and the blood sugar level of dogs following 
I .ar.michj dc (l.S cc. per kg.). ( t = paraldehyde administered.) 

usi!-!rf-IvM ^urves included in the chart indicate that the 

sia ' 1 volume occurred only during good anesthe- 

l mSi" '"’•'"'’'I/"' ''-I'™® carbon dioxide con.- 

Do'. <10 in jnroi smaller and less constant in the experiment on 
Dte of m "'M ''.' Pnotic effect. 

thc,4a nrodiif • 1 """^vrous investigators have shown that anes- 
iu'n.mDif, ’’r^«nn, nitrous oxide and ethylene 

the I)la.^mi^ bic'irir sugar level and a reduction in 

till' lari’e crotin rf reported on similar studies on 

-carch of the liter'u'^^' ff-ites are often quite contradictory, and a 
t!» hterature has revealed only two such references on 
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paraldehyde. Sollmann“ states that Powell, in 1914, found hypnotic 
doses of paraldehyde lowered the blood sugar level in dogs, while 
anesthetic doses produced considerable hyperglycemia and glyco- 
suria. Beauchemin, Springer and Elliott^ recently reported that 
5 to 19 cc. of paraldehyde, rapidly injected intravenously in human 
insane patients, produced good anesthesia lasting IJ to 21 minutes, 
accompanied by hyperglycemia (maximum of 30 mg. %) which 
began to fall after 1 hour, and disappeared by the end of 24 hours. 

CC.OFCO^ 

PER loocc. 

OF PUSMA 



VOLUME 

PERCENT. HEMATOCRIT 



/ z 3 ^ S 6 

TIME IN HOURS 


Fig. 3. — The carbon dioxide comliining capacity of the pl.asma and the red cell 
volume of the blood of dogs following par.aldehyde (LS co. per kg.). (Broken line, 
Dog 91), mild hypnosis only. Solid line, average of Dog.® 55, 00, 75, 9S, good anes- 
thesia. T = paraldehyde administered.) 

The relatively small elevations of the blood sugar level which 
occurred in our experiments on dogs with paralflehyde, as compared 
to those obtained by numerous investigators witli various other 
anesthetics, can probably be accounted for on the basis of milder 
anesthetic activity and slower action of this drug. The results 
of our investigations do not confirm those ascribed to Powell above, 
since our anesthetic doses produced only a mild h\'perglycemia, and 
no glycosuria in healthy normal animals. In the one e^^)eriment 
where only light hypnosis was obtained due to loss of the drug from 
tlie rectum (Dog 99), the elevation of the blood sugar level was 
similar in degree to that which followed the anesthetic dose. 

voh. 295, NO. 3. — y.Mtcn. 193S 13 
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In our experiments there was relatively little excitement or 
struggling during the induction of anesthesia; during the anesthetic 
stage there were only moderate changes in the respiration, neither 
hyperpnea nor dyspnea occurring. The possible effects of extremes 
of external temperature, through stimulation of muscular tone and 
activity (shivering) and stimulation of respiratory activity (panting) 
have been shown to be unimportant in regard to changes in the blood 
sugar level under paraldehyde in these experiments. 

There was a gradual decrease in the carbon dioxide combining 
capacity of tlie blood plasma from the first to the fifth hour, with 
a sliglit return to normal in the fifth to sixth hour. These findings 
indicate that a mild to severe acidosis was produced according to the 
classification of acidosis by Van Slyke.’“ 

The primary decrease in red cell volume in the induction of paral- 
deln de anestliesia, followed by an increase in the anesthetic stage, 
is the reverse effect to that which occurred in the blood sugar level. 
It therefore appears that the changes in blood sugar level observed 
wore not flue to variations in the red cell volume. 

Summary. 1. The gastro-enteral administration of anesthetic 
doses of paraldehyde (1.8 cc. per kg.) to healthy fasting dogs pro- 
duced a small but definite average elevation of the blood sugar level. 
In general, this elevation was greatest during the first hour, averag- 
ing 10 mg. %; during the remaining 5 hours a level which averaged 
11 ’ll?- % ■'vas maintained. Occasionally the level approached or 
loll below normal during the later hours; in some cases a secondary 
rise occurred, while in others the rise was delayed and continued 
throughout the e.xperiment. 


2. By means of yeast fermentation technique it was definitely 
ascertained that the elevations in the reducing substance of the 
blood observed under paraldehyde were entirely attributable to 
increases in the amount of glucose. 

3. A small amount of benzyl alcohol (1.5 cc.), administered rec- 
tally with paraldehyde to minimize the irritating effect of the latter, 
i:\d no eiieet on the blood sugar level; nor was the character of the 
)lof)d sugar level under paraldehyde altered by moderate extremes 
ot cold and warmth in tlie external temperature. 

•1. High elevations of the blood sugar level (50, 78 and 74 mg. %) 
oceurrcf in a thin and poorly nourished animal under paraldehyde 
•UK.-, icM.i, however, when the animal had gained weight and w'as 
111 gooi condition, the usual small increases in blood sugar fvere 
oli^aincd under the same procedure. 

•). (ilf fOMiria did not occur in normal dogs during paraldehyde 
1'? '^ vere there significant quantitative changes in the 

a ( o uriiK- secretion. Ihere was, however, a marked progressive 
I !’ J ‘^"'Dunt of non-fermentable reducing sub.stance in 

which was not determined, but which is 
lu f( o R'liig paraldehyde or its decomposition products. 
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6. The red cell volume (hematocrit) of the blood showed an 
average decrease of 3% at the end of the first hour following paral- 
dehyde, then rose progressively to a maximum of 3 %■ above normal 
in the fourth and fifth hours, returning to normal by the end of the 
sixth hour. 

7. The carbon dioxide combining capacity of the blood plasma 
during paraldehj^de anesthesia was lowered to a degree correspond- 
ing to moderate to severe acidosis (32.5 cc. per 100 cc. of plasma). 

I 
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OBSERVATIONS ON TWO DIFFERENT PRESSOR SUBSTANCES 
OBTAINED FROM EXTRACTS OF RENAL TISSUE,* 

By j. R. Williams, Jr., M.D., 
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T, R. Harrison, M.D,, 
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(From the Departments of Medicine and of Biochemistry, Vanderbilt University.) 

Since the time of Bright most clinicians have believed that cer- 
tain disorders of the kidney maj" lead to an increase in blood pressure. 
This concept has recently received experimental support from the 
work of Goldblatt" and his colleagues, who have shown that partial 
obstruction of the renal arteries produces hypertension in dogs, an 
observation which has been confirmed by Page,^® Friedman and 
Prinzmetal,® and others.'’’® Hartwich" observed increase in blood 
pressure following ligation of the ureters. Ilis results are confirmed 
by Harrison et who failed to obtain comparable increase in 
blood pressure after bilateral nephrectomy, and concluded that the 
development of hypertension Avas dependent in some manner on 
the presence of malfunctioning renal tissue in the body and was 
not related to failure of the renal excretory mechanism. 

* This study was aided by a grant from the Diinsion of Medical Scionecs of the 
Rockefeller Foundation. 
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WILLI.UIS, HARIUSON, MASON: 


The “renal” hypertension occurring under the conditions men- 
tioned above might be the result either of a reflex initiated in the 
kidneys or of some chemical substance elaborated in these organs. 
That the former hypothesis cannot be correct is indicated by the 
experiments of Rage,“ Elaut^ and of Collins,- who showed that 
denervation of kidneys did not prevent the rise in blood pressure 
following the application of a Goldblatt clamp to the renal arteries, 
and Harrison and his coworkers, who found tliat ligation of the 
uietcrs caused a rise in blood pressure regardless of renal denerva- 
tion. By exclusion, it seems that “renal” hypertension is depen- 
dent on the pressor effects of some chemical agent elaborated in 
the kidney. Attempts to demonstrate such a substance in the blood 
of hypertensi\’e animals have led to conflicting results. Govaerts 
and Dicker* obtained positive effects while negative findings have 
been reported by Friedman and Prinzmetal* and Page.^* On the 
ot K r hand, pressor effects from the kidneys of hypertensive animals 
have been reported by Hartwich,ii Harrison, Blalock and Mason,* 
aml by kriedman and Prinzmetal.* These authors, dealing with 
renal saline extracts, obtained greater pressor effects from the kid- 
nejs 0 ijpertensi\e than from normal animals. However, since 
these extracts also had well-marked depressor effects, the findings 
^ convincing and it was felt that the experiments 
suhstaiipne extracts freed from confusing depressor 
deal with ott observations to be reported in the present paper 
?n QOQ principle of renal extracts, 

admini^trn’t: Bergman-^ reported that the intra^^enous 

caused a inT e.^ract of rabbits’ kidneys to otlier rabbits 

and had a Inn^ w biood pressure, which came on slowly 

“renin ’’VaTL'^T i‘'’"'i i^^® substance, which they called 
in the ’cortex of ‘'""'^^beat labile. It was found chiefly 

chnrdotoinv and i effective after cervical 

pletclv confirmed ®oction. These findings,' while not com- 
h'ngd and Sv h^ve been substantiated bv 

B g .ai^ StZf u- ^ and Hessel.--b 

"•ater, nnn-dialvNalil . * • ^ ^nncluded tliat it was soluble in 

I'^aieentration’ and .sreS'to b’ ^ ammoniiun sulphate in proper 
"orkirig with autoivyed nr • — ” Vessel and Hartwich, 

and .Strauss. However confirmed the results of Bengel 

to go on several weel-«’ ^bat avhen autolysis was allowed 

'•»: pr,,.,.., i,. .u-RAtlid tr? smcMy. 
while organic solvents did ♦ duration. They observed that 
Pre^s-j,.i , Xn ts T i from fresh 

' ipl" h,,., ™ , , “ , » Wehly potent pressor prin- 

',f!' Ptfs-Jyec. Prom the older outoly- 

the nltrafiltnite of fresh nr obtained by ultrafiltration while 

'•f frc.sh press-juiee was inactive. They explained 



PRESSOR SUBSTANCES FROM EXTRACTS OE RENAL TISSUE 1341 


their findings by assuming that “renin” was bound in combination 
with a protein and that this combination was broken up by autolysis. 
Thej^ concluded that the pressor agent obtained from their autoly- 
sates was a small molecular basic substance, probably an amine. 
Recently Hessel and Maier-Huser*^ claim to have prepared “renin” 
in 'a 'highly -purified 'form -and -administration -of -minute -doses 
(0.2 mg.) to dogs caused a pronounced and sustained rise in blood 
pressure. No information was given concerning the method of 
purification. 

The experiments to be described were carried out for the purpose 
of learning more concerning the nature of the renal pressor substance 
in the hope that by this means it might be possible to make assays 
of the pressor content of hypertensive kidneys uncomplicated by 
the confusing effects of coexisting depressor agents. 

Methods. With dogs as test subjects, it was found that anesthesia liad 
a pronounced influence on the results. Extracts which were pressor in 
unanesthetized dogs sometimes produced only a decline in blood pressure 
when injected into anesthetized animals. (This was later found to be due 
to increased sensitivity of the anesthetized animals to depressor bodies 
also in the extracts rather than to a reversal of the effect of the pressor 
agent.) Hence, all the experiments described were carried out on unan- 
esthetized dogs especially trained for these experiments. Most of the ijlood- 
pressure measurements were made by means of a cuff similar to that de- 
scribed by Ferris and Hynes,® applied to the hind leg, the passage of the 
pulse wave being determined by palpation of the dorsal artery of the foot. 

When an extract was to be tested, the dog with the blood-pressure cuff 
in place was allowed to rest on his side on the table for several minutes. 
Seven measurements of blood pressure were than made, the highest and 
lowest readings discarded and the average of the other 5 measurements 
considered as the control value. When any considerable variation in these 
readings was encountered a second set of control readings was taken, 
usually by a different observer. After it was apparent that the dog’s blood 
pressure was constant the material to be tested was administered into a 
superficial vein of one of the legs. Following the injection the blood 
pressure was measured at intervals of ^ to 1 minute. The rise in blood 
jwessure was considered to be the difference between the average of the 3 
higliest successive readings after the injection and the average control 
value. 

A few observations were made with a cannula in the femoral arter}^ using 
local novocaine anesthesia. 

It was found that some unanesthetized dogs, while remaining perfectly 
quiet, exhibited well-marked spontaneous changes in blood pressure. 
Furthermore, it was observed that different dogs displayed marked varia- 
tion in the response of the blood pressure to injections of the same prepara- 
tion. Because of these variables mentioned it was not possible to obtain 
constant effects. With each of the various preparations used, occasionalh^ 
depressor responses, or no response at all, were obtained and test fractions 
Avhich ordinarily were inactive, or depressor, occasionallj' were pressor. 
Such variations were inherent in incompletely purified preparations, espe- 
cially when one is using imanesthetized animals, and it is not believed that 
the occasional atypical responses can be considered as .seriousl}' impairing 
the conclusions to be drawn. In reporting the results we have dej)ended 
on the effects obtained in the great majority of instances from a given 
preparation. 
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Fresli pig kidnej^s were obtained from the slaughter house. Cortex and 
medulla were quickly separated, the cortex passed through a meat grinder, 
and ground in a mortar with carborundum and 2 cc. of physiologic saline 
per gram of cortical tissue. After 10 to 20 minutes' grinding the mixture 
was centrifuged and the supernatant suspension separated and employed 
for injection or for various extraction procedures described below. The 
amount of the final extract injected usually corresponded to 10 or 20 cc. 
of saline extract, i. c., 5 or 10 gm. of the original kidney cortex. 



m illustrates a typical lesult-a temporary fall 

an crpennicm in «l„ch mereasc. The lower part illustr.ntcs 

'i the deprc*5sor effect was observed. 

■'^cveral score experiments rvere per- 
uniiiim.<l''l ' '‘'b'lii.? results. In most of the experiments a pro- 
imiueflint fatal fall in blood pressure occurred 
. .' fi < r he injection. Often the blood pressure remained 

rvL.i,!!'. ;T' T returning to the normal level. 

1 le preliminary decline in blood pressure was followed 
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a prolonged and sustained elevation and in some instances a rise 
occurred without the preliminary^ decline. The maximum increase 
was not usually observed for several minutes and it was usually 
sustained for 20 minutes or longer before gradually returning toward 
the control level. Some dogs reacted regularly with a depressor 
effect, others with a diphasic result and still others showed only the 
pressor response. More commonly a given dog displayed varying 
responses. Illustrative experiments are shown in Figure 1. 

Fractions Obtained by Precipitation With Ammonium Sulphate. 
Bengel and Strauss' found that the active pressor substance was not 
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Fig. 2. — The chavt shows the effect of various fractions of renal extract after treat- 
ment with ammonium sulphate. The precipitate from 1/3 saturation was usually 
depressor; the fraction precipitated between 1/3 .and 7/12 saturation was usually 
pressor; the fraction remaining in solution after 7/12 saturation was inactive. 


precipitated by 1/3 saturation of ammonium sulphate but did come 
down with 7/12 saturation of this salt. Consequently, preparations 
were made as follows: Ammonium sulphate was added to 1/3 satu- 
ration to the fresh saline extract. After standing overnight the 
suspension was centrifuged, the supernatant fluid made up to 7/12 
saturation and again allowed to stand overnight. The two precipi- 
tates— that coming down with 1/3 saturation and that brought 
down between 1/3 and 7/12 saturation— were then suspended in 
water and both of them as well as the supernatant fluid from the 
7/12 saturation were dialyzed for 12 to 15 hours against flowing 
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tap water.* The tliree fractions were then tested for their pressor 
properties. Altliough some variation occurred in different experi- 
ments the general trend of the results, which is illustrated in Figure 2, 
was quite clear. The precipitate at 1/3 saturation usually gave 
only depressor effects, that between 1/3 and 7/12 saturation was 
ordinarily pressor, and the final supernatant fluid was inactive. 
These results, in agreement with those obtained by Bengel and 
Strauss* and by Hartwich and Hessel,*- indicate that the active 
principle has the properties of a protein. 
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niiTtiii/ ..n.i was successively treated with acetone, alcohol-ether 

‘ilrfihdl-i.tlmr ( ^ fraction was usually depressor (A). The 

iflt afler (wir-icf fractions were inactive (B and C). When the residue 

a tire on "'fr ^ organic solvents was taken up in physiologic saline 
a tire. <ior caect was obtained {D and E) . This pressor agent was unstable (F) . 

I ructions Obtained by Precipitating With Acetone. Five volumes 
p vohune of the fresh saline e.vtract, the 
■nif? ^ minutes, allowed to stand for an hour 

r was shaken with alcohol-ether 

nripLin/ -! ^ •! cohol to ] part ether) equal to the volume of the 

‘.hn'k' >11 1 v'l *"tl After centrifuging, the precipitate was 

ilri oH n, ' 1*'"“".*'^“? t-entrifuged. The final precipitate was 
Irtd and }mi\orized m air and immediately shaken with 0.9% 
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sodium chloride and centrifuged, the supernatant fluid being 
employed for injection. 

Typical results obtained b}'^ the injection of these several fractions 
are shown in Figure 3. The acetone-soluble fraetion (after removal 
of the acetone in vacuo) was either inactive or, more commonly, 
depressor. The alcohol-ether and ether-soluble fractions (after re- 
mo^^al of these solvents) were inactive. The saline extract of the 
final residue after extraction with the above solvents usually gave a 
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Fk:. 4.— After dicestion of renal extract with pancreatin, an acetone-soluble, 
powerful pressor agent was obtained (.-I). Material similarly treated hut not digested 
gave no such effect (B). Incubation of pancreatin solution alone yielded negative 
results (C). The notivc pressor agent wits heat-stable {D) and its effect w.'is identical 
with that of tyraniino {E), being more lasting than that of adrenalin (F) and more 
evanescent than that of the pressor substances obtained by precipitation with 
acetone {G) or with ammonium sulphate (//). 


slowly developing, sustained and fairly pronounced pressor effect 
(Fig. 3, d and c). Tlie blood pressure raising principle obtained by 
this method was quite unstable (Fig. 3,/), and on standing at room 
temperature rapidly became inactive. It was also noted that when 
the original saline extract was several days old the final preparation 
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usually liad a pronounced depressor action, or would be totally 
inactive. 

Whether the active principle obtained by this method is identical 
with that obtained by ammonium sulphate precipitation is uncer- 
tain. Their effects on blood pressure Avere similar; hoM'ever, the 
pressor agent obtained by precipitation Avith acetone was much 
less stable than that secured by treatment Avith ammonium sulphate.' 

Fradions Obtained by Digestion. It was found by Hessel and 
IlartAvich, as mentioned aboA'e, that Avhen renal press-juice Avas 
alloAved to autolyze for seA'eral AA'eeks at 37° C., the pressor substance 
Avas ultrafiltrable. In an attempt to reproduce these results more 
quickly Ave haA'e studied the effects of digested renal saline extract. 
I'reshly prepared extract Avas adjusted Avith phosphate buffer and 
sodium bicarbonate to approximately pH 8. Pancreatin Avas added 
and the mixture incubated at 37° C. for 12 to 16 hours. The digest 
Avas found^ to be poAA'erfully depressor; hoAveA^er, AAdien it AA^as ex- 
tracted Avith acetone tlie acetone-soluble fraction proA'^ed, after 
removal of the remaining depressor agents by extraction AAdth 
petroleum-ether and removal of the soh^ents, to contain a pressor 
substance.^ This pressor effect aa'us not obtained when pancreatin 
solution Avithout renal extract aa'us incubated, or AA’hen acetone AA^as 
added to an unincubated mixture of renal extract and pancreatin, 
and appeared to be formed by the process of digestion (Fig. 4, a, b 
found that the potency of this material Avas not 
diminished by boiling (Fig. 4, d), that its effect came on more 
rapidly, aviis more pronounced and disappeared more quickly than 
t u 1 C e ects pioduced by the injection of the protein-like pressor 
substance produc^ by the previous precipitation methods (Fig. 4, 
«. ( , g an i). Ihp pressor response AA-as less immediate and of 
r ^ P™d«t-ed by adrenalin (Fig. 4, a and/); 
in (hn ^ of the blood pressure AA^as identical 

nnr? T ’ by the injection of tyramine (Fig. 4, 

to I nii'i f" ^be pressor response reached its peak in 

- to -1 minutes and lasted 6 to 8 minutes. 

recovere<!*^[!!^^fl figure 5, added tyramine could be quantitatiA'ely 
from flip rli Pfutedure used in isolating the pressor substance 

?ha ne- tl f fl by Tainter and 

pmvhms t ,n tyramine can be abolished by the 

tATamine T^ of cocaine. This effect is not specific for 

■ extract Avas foinul f substance obtained from the digested renal 
(Fin C> d) Avh " a preliminary injection of cocaine 

deS;ib;,fah<^^iPr' P'-^f«>-^.response of-fhe other fractions 
the nrc^jcncp in ®‘oce there is no reason to suspect 

like snhstatifp ■ K P^pssor agents— other tlian tAuamine- 

™t C by cocaine, these observations 

.substance Avitli nr n *bc digested renal extract is a 

p ope r ie.s similar to those of tA ramine, 'that it is ■ 



Fig. 5. — A solution of tyramine comprising 3 mg. of tyramine per cc. was treated 
similarly to digested renal extract, i. e., with acetone and with petroleum-ether. The 
figure shows that the tyramine was recovered quantitatively from the acetone frac- 
tion; the petroleum-ether fraction having a negligible pressor effect. (The distance 
between two adjacent horizontal lines indicates 20 mm. of mercury.) 


BEFORE COCAINE 



AFTER COCAINE 



BGNAU tXTKACT 


Fig. 7. — The figure shows that the pressor -effects obtained from digested milk 
and from digested renal extract were abolished by cocaine; that of adrenalin was not. 
(The distance between two adjacent horizontal lines indicates 20 mm. of mercury'.) 



Fig. S. — The injection of extract of digested pig serum (the amount indicated 
corresponding to 5 cc. of serum) gave as great a pressor effect as did 1.5 mg. per kg. 
of body weight of tyramine. (The distance between two adjacent horizontal lines 
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produced in the process of digestion, and that it is not responsible 
for the pressor effect of the fres^ renal extract.* TJie blood pressure 
raising principle in the latter appears to be dependent on an entirely 
different substance of a protein-like nature, which exists preformed 
in the extract, is precipitable by the methods described, and appears 
to correspond with Tigerstedt’s “renin;” the former substance 
seems to be the pressor agent which develops after several hours’ 
digestion of renal extract, and^is probablj^ the pressor principle 


EFFECT OF RENAL EXTRACTS ON COCAINIZED DOGS 



Fig. 0 . — The previous administiation of coeaine did not prevent the pressor effect 
of fresh renal extract, of renal extract piccipitated by organic solvents or of renal 
extract precipitated by ammonium sulphate. However, cocaine did prevent the 
rise in blood pressure produced by the acetone-soluble fraction of the digested renal 
extract. 


occurring in such extract after prolonged autolysis. A series of 
observations were made on extracts which had been rendered sterile 
by filtration or by the addition of disinfectants. The results ob- 
tained were inconclusive and we are not entirely certain whether 
the pressor subst&nce can be produced by digestion in the absence 
of bacterial growth. 

Extracis of Other 'fimies. In order to determine whether the 
pressor principles obtained by these A^arious methods were specific 
for renal tissue, similar preparations were made from other organs 
(Table 1). It is seen that precipitation with acetone or with 

=*• Further cffoits to identify this substance as tyraminc by the Gerngross reaction, 
and prepaiation of tyramine di-lwnzoate were not attempted. 
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Table 1.— Effect on Blood Pressure of Organ Extracts. 


Method of extraction. 

Precipitation tvith acetone, 
alcohol-ether and ether 

Precipitation with amino- 
niutn sulphate 

Diftestion and extraction 


Organ from which e-xfract 
was prepared. 


Liver. Spleen. Lung. Heart. 


Number of tests 
Number of times blood 
pressure increased* 
Number of tests 
Number of times blood 
pressure increased* 
Number of tests 
Number of times blood 
pressure increased* 


3 4 3 4 

0 0 0 0 

4 4 G 0 

0 0 0 0 

5 3 3 2 

4 3 2 0 


* Increases of less than 20 mm. of mercury were considered as negligible in com- 
ihliug this table. 


ammonium sulphate of the saline extracts of liver, spleen, lung and 
heart did not yield a pressor substance. However, vdien saline 
extracts of liver, spleen and lung were digested, an acetone-soluble 
powerful pressor agent was obtained which was similar in all respects 
to that obtained from the kidneys. Application of the same tech- 
nique to milk and white beans gave positive results in each of 
3 instances. On the other hand, negative results were obtained 
from heart (2 tests), Jack beans (3 tests), sweet potato (2 tests), 
gelatin (2 tests), egg white (2 tests) and corn meal (1 test). The 
jiressor effect obtained from substances which gave positive tests 
was also inhibited by cocaine (Fig. 7). 

In a number of instances pig serum was digested with pancreatin 
and also yielded a powerful pressor substance similar to that ob- 
tained from digested renal extract (Fig. 8). This pressor effect 
v as not obtained from unincubated serum with or without pan- 
secured from serum incubated without pancre- 

atm (Lig. 9). 


Discussion. The foregoing observations indicate that there can 
‘ o Muned fiom renal extracts, 2 different pressor substances, 
(if n - a protein, having some of the properties 

action comes on slowly after, intravenous 
nmldTKrprl to it develops slowly and is quite 

kenin'’’ liv corresponds to that designated as 

lint urn (.‘iif • Bergman." The other pressor agent 

It Ins elmu ; but can be produced by digestion, 

nsifor a Z; 1 pharmacologic properties which 

Ss kff PF ^’milar to those of rtwamine. 

T tissue, but can be 

veaetablf ■ Tt T c-^'tracts of various organs and of certain 
\eg( tables. It can also be obtained from digested serum. 

uncler^rh J-u sin) ' l^nowing ivhether the 2 compounds 

!his m ^'^'"fieance in hypertensive states. On 

no direct liu’lit reported in the present paper throw 

ibrict light. Hnwever. Harrison. Blalock and Mason“ and 



PRESSOR SUBSTANCES FROM EXTRACTS OF RENAL TISSUE 349 


Friedman and Prinzmetal® showed that fresh saline extract of kid- 
neys rendered ischemic the application of a Goldblatt clamp to 
the renal artery usually had a more pronounced pressor effect than 
did similar extracts of the opposite normal kidney of the same dog. 
These findings suggest that “renin,” which appears to be responsible 
for the pressor property of untreated renal saline extracts may be 


ACETONE SOLUBLE FRACTION OF SERUM 



Fig. 9. — Acetone extracts of fresh scrum (A), fresh serum plus pancreatin (R), 
and of serum incubated without pancreatin (C), were not pressor. However, incuba- 
tion of a serum to which pancreatin had been added yielded a potent pressor sub- 
stance (£>). 


of some importance in the production of the increase in blood pres- 
sure displayed by tlie animals witli renal ischemia producetl by 
applying a Goldblatt clamp. 

Whether tyramine or tyramine-like substances are of any sig- 
nificance in the production of hypertension is uncertain. Some 
authors believe this to be the case;'"-^ others hold the reverse view.*® 
Our own experiments only emphasize again the readine.ss with which 
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thcN loan under condition of protein degradation. The condition 
of tlie method of preparation which we have used, i. e., pancreatin 
digestion plus bacterial action, could exist only in the intestinal 
tract It uould seem that observations concerning the formation 
of pressor substances in the gastro-intestinal canal 
tl\c alhlitA of the liver or other organs to remove them from the 
portal blood in states associated with hypertension might be usefu . 
ddie possibilitN of the formation of tjramine m other sites m the 

bod\ should also be investigated.^^ 

Summary. 1. A pressor principle can be separated from iresh 
saline extracts of renal cortical tissue by ammomuni sulphate pre- 
cipitation The propel ties of this substance are those of iiger- 
stedt’s “renin,” and it appears to be responsible for the pressor 
eflccts of fresh untreated saline extract of kidneys. _ 

2. A picsbor principle can be extracted from the acetone-insoluble 
fraction of lenal extract by appropriate treatment. _ This principle 
has certain piopeities resembling those of “renin,” but it is not 
know n w hether the tw o are identical. 

.3. Antob sib or digestion of renal extract results in the appearance 
of a pressor principle which has some properties of tyramine. 

4. Evidence is submitted that the piessor effects of fresh saline 
cxti act ol kidnc.N is not due to tyramine, or a tyramine-like substance. 
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OuB NEW Addiction.* 


By N. S. Yaavger, M.D., 

consulting psychiatrist to the federal courts, and the eastern state 

PENITENTIARY, PHILADELPHIA. 


With lurid and startling headlines, the publie press has an- 
nounced: “Spread of Marihuana Held Menace to Country’s 
Youth.” “The Fight Against Hashish of America.” “Reefer 
Peddler Held in $15,000.00 Bail.” “Marihuana Spreads Its Net in 
America.” “America Menaced by New Dope EauI.” “Marihuana 
—Assassin of Youth.” “Sex Crime Epidemic Laid to Ncaa"^ Dope.” 

Marihuana, spelled different Avays, is not the proper name of the 
drug, its addiction is not ncAV, except Avith us, nor are the effects of 
indulgence so baneful as the foregoing headlines Avould indicate. 
Nevertheless, during the last 10 years, its excessiA’-e use had become 
sufficiently preA'^alent to cause all states except North Carolina 
and Tennessee, to enact legislation against its distribution. Finally, 
the Federal government regarded the situation so serious that con- 
trol of the groAvth of the plant Avas sought through the imposition 
of certain excise taxes, Avhich resulted in the enactment of a bill at 
the last session of congress, giving marihuana a separate listing 
among narcotic drugs, a laAV that actually became effectiA’^e October 
1st of this year. The distribution of this plant is so AAudespread that, 
in addition to its cultivation, it maj' be found groAAung Avild along 
the roadsides and upon vacant lots in many states, particularly in 
the Avest. Ea^cii Philadelphia CounW has not escaped. In San 
Quentin, California, and in the Colorado State Reformatory, it Avas 
found groAA'ing Avithin the prison walls, AAdiere it Avas being harx^ested 
and smoked by some of the inmates. Since a number of mari- 
huana’s products hax^e important legitimate, commercial uses, 
enforcement of this laAV may be attended by some of the difficulties 


encountered during our Prohibition era. With us, the proper name 
of the plant is cannabis satix^a; cannabis, cannabis indica, Indian 
hemp and hashish are synonymous terms. jMarihuana is a mongrel, 
Mexican xx’ord, meaning pleasant feeling. In underworld argot, the 
drug is knoxxTi by many different names, such as, “Indian hay,” 
“greefo,” “mu,” “Inotta,” “mooter,” “reefer,” and “Mary Warner” 
is marihuana personified. 

Historical Survey. We are repeatedly told that from the Arabic, 
“Hashishan” (herb-eaters), comes our xx-ord, assassin, though this 
is questioned by the biographers® of Omar, that tent-maker of old. 
In Persia, long before the Christian era, there lix-ed a military and 
religious sect knoAxm as the Assassins, xx'ho xx’ere sometimes incited 
to greater violence in their atrocities, by the use of hashish, xvhich 
is the historic name of marihuana. The plant had its origin in the 


* Read before the Philadelphia Neurological Society. November 10. 1037. 
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Xapolcon’s army was m Egypt, he found it necessa^^ the^iiatives 
its use bv his soldiers. In addition to smoking hemp, the natne 
ol iTdia prepare from the powdered leaves a beverage call d 
“bhaiw ” and a similar drink of the Greeks was nepenthe. 
E-rypCnow as in ancient times, it has many devotees; elsewhere 
nokhcrn Africa, the habit is a powerful one, hashish often being 
preferred to alcohol or opium. At times, the 'lo 

hnpnrtant part in religious observances. Froin India, it spread 
M^golia. Both hashish and opium are charged with having cause 
the Malavan to run “amok,” but those murderous episodes often 
occurred without such drug domination. In time it appears t le 
plant was introduced from the eastern hemisphere 
from there spread to the United States. Our early settlers, fmdint, 

its filaer useful, began its cultivation. , , • • a+ 

The Plant and Its Use. This hardy, annual growth thrives m most 
climates with little cultivation. The plant is slender with an erect, 
thick, stringly, angular and branching stem, varying in height from 
:f to 16 feet; the leaves which grow alternately and for the most 
part point downward, are formed of from 5 to 7 blades with saw- 
toothed edges. Considerable commercial value^ attaches to the 
plant. From its fiber, twine, rope, bags and clothing may be made. 
\Yhen ripe, the small, whitish flowers at the top of the female plant 
are found to yield a sticky, greenish, resinous substance which com 
tains the active principle of marihuana; however, recent research 
by Munch, showed definitely that the substance may also be 
oiitained from the male plant. Botanists tell us that scientifically, 
the seed is a fruit. From this seed, a rapidly drying oil may be 
extracted, useful as an ingredient of paints and varnishes; the on 
also finds use in the manufacture of soap and linoleum. The seed 
is an important food for pigeons, acting as a general tonic and un- 
excelled in maintaining a healthy condition of their plumage; 
doui)tle.ss seed spilled from their feed boxes is responsible for some 
of the j)atehe.s of marihuana found growing wild. It is said applica- 
tion of heat and moisture soon destroy all power of germination, so 
that an easy method of sterilization appears to be available. In 
the Orient, when food becomes scarce, the seed is ground and eaten 
:is we eat oatmeal. Therapeutically, marihuana’s preparations 
have been used for the relief of pain, in migraine, to produce a 
euphoria and to overcome nervousness; but the drug has mostly 
fallen into disuse, partly owing to its greatly varying degrees of 
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potency. John Stuart Mill, philosopher, wrote of its power to 
revive forgotten memories, and in my inquiries, smokers have fre- 
quently informed me that while under its influence, they are able 
to recall things long forgotten. If through such use, the unconscious 
mind could be rendered more accessible, possibilities as an aid in 
psychoanalysis and psychotherapy are shown. 

Effects of Excessive Use. The active principle of the plant, 
cannabinol, chiefly affects the cerebrum and excessive use results 
in what is known as cannabinism. While portions of the plant may 
be chewed or beverages made therefrom, with us, indulgence for 
the most part is through cigarettes, known in slang as “reefers;” a 
reefer is made of brownish paper, shorter and thicker than the com- 
mon cigarette; and in price ranges from 10 cents each to 2 for 25 or 
35 cents. The smoke which is always inhaled, is retained much 
longer than is the custom in cigarette smoking. The odor given off 
is said to be rather distinctive. Though varying greatly in .strength, 
2 or 3 reefers usually have the desired effect. The product may 
also be purchased in bulk— a mixture of most parts of the plant. 
Extent of effect depends upon potency of the plant, care in curing 
the product, individual susceptibility and the quantity used. Often, 
the first noticeable change is a lessening of the subject’s powerfully 
to control his thoughts and actions. Distractibility is shown by 
rapid interruptions in the continuity of thought and by the manj'’ 
disconnected ideas that thrust themselves into the field of conscious- 
ness. In addition to a feeling of exhaltation and euphoria, the 
smoker is aware of increased power and energy. By a determined 
effort of the will, he is for a time able to withdraw from his reveries, 
but if there be further indulgence, such possible lucid intervals 
become shorter and less frequent. Illusions are common and faces 
of others often take on grotesque expressions. Imagination may be 
stimulated to the extent of delirium, sometimes with fascinating 
hallucinatory creations appearing; these may be pleasing, ludicrous, 
gruesome or sensual. Inhibition being much reduced, dominant 
emotions become magnified and thus, as is often observed, no two 
persons arc similarly affected; the genial man grows more fond of 
his fellows, the quarrelsome one pugnacious, the timid one more 
fearful and the criminal is emboldened. Exaggeration is the rule, 
so that the plainest food may taste delicious and hearing max' be 
painfully intensified. Perception is disturbed in the matter of time 
and space; minutes seem hours and hours days; to pass over a twig 
a long step or a jump may be taken. E.xcitomotor activity is often 
present and a reckless abandon that may extend to violence. Sensa- 
tions of pain and touch are diminished and the pulse rate is increased. 
With the full return of consciousness, no subsequent ill effects are 
experienced. IMarihuana is a diuretic and its use induces hunger. 
Since the craving that accompanies alcohol and morphine addiction 
are not present, indulgence can be easily discontinued. There are 
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no known fatalities. Marihuana is said to be a source of inspiration 
for some writers, painters and other artists. Of one whose confi- 
denee.s he received oftener than he desired, Ribof* said; “1 once 
knew a man who for 20 years constantly took hashish in large doses; 
he withstood the drug better than might be expected, but finally 
died insane.” The French poet, Baudelaire,® a member of the Hash- 
ish Club in Paris, used hashish and wrote about it; he also used 
alcohol and opium, and had a coarse, insatiable, colored mistress; 
he contracted syphilis before 20 years and died at 46, according to 
Lombroso, of paresis; but from the description, it appeared more 
like another form of syphilis; however, it seems unlikely that hashish 
was more than contributory to his end. 

Lewin,- the Berlin authority on narcotics, divides eaters and 

smokers into three groups: 1. Exliibit a state of general euphoria 

and excitement with hallucinations and illusions eA'en extending to 

deliria, less aggressive, however, than that of alcohol. Thej”^ may 

be irresponsible for the time being. A cure may usually be effected 

in a day. 2. An acute mania develops. The patient is agitated, 

garrulous, sufiers from insomnia, there are sense illusions, delusions 

of persecution and sometimes a violent fury. The condition may 

last months and is not always curable. 3. A group of mentally 

weakened individuals who pass into a maniacal state after every 

excess of hashish; they are overtalkative, lazy, but the slightest 

provocation may evoke a violent state. After dismissal from the 

lo.spital they relapse, become agitated, insult their friends and 

easily show violence. Many such chronic subjects are incurable 

am em in dementia. Individuals of this group seldom commit 

tnmes. Tcnerally speaking, it is said the sudden and rapid cure 

*^'^S''‘ostic sign of insanity due to hemp. 

(It, K- mental disease, 76 were caused by hemp, 

•iiif! j cured. In Cairo, out of 248 inmates, 60 men 

'"omen owed their mental disease to hashish. But these 

heeit where indulgence is very extensive and has 

the ”"i K^’^^’rations. Lewin believes it probable that 

.dac Ik. be inherited. As to its being an aphrodi- 

but h iiov'r.rHt'i . . sc.xual potency is increased at the outset, 

<lru'' -IS is til ' ”““i>shes during the subsequent addiction of the 
<iru as IS the case of opium smoking.” 

recall"tlic vivlir?" '-"u C- Wood, the elder,® will 

lakinir n I'lnre do J’*}’ b>'n of his personal experience after 

tiou vv.-;’ S . . ‘^-^tract. The fiJst manifesta- 

during the writiiur'nT ^ house of a patient 

of liis surromuiiiiK-- tl” ; he seemed entirely oblivious 

to him .^eeineil -i Tr '^”i himself, he apologized for what 

o m n sttmed a tremcndou.sly lone timp h„t +L „.c.,rprl 
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his mind. Self-control was lost, he laughed and made funny ges- 
tures. His legs felt numb, his mouth dry, the pulse was 120, and 
becoming alarmed, he summoned a fellow practitioner; seeing the 
physician approaching. Wood observed that he seemed a vast dis- 
tance away and a corresponding time coming toward him. His 
legs felt heavy and pinching them caused no pain. There were 
periods when he seemed unconscious though it was possible for him 
to be aroused. A disturbing feeling of personal antagonism between 
himself and his will power was experienced. Double consciousness 
was present— a feeling that he was himself and someone else at the 
same time. There were no hallucinations and no aphrodisiac reac- 
tions. Urinarj^ secretion was markedly increased. About 8 hours 
after ingestion, he went to bed and wakened in the morning with a 
clear mind, though soon after, and from time to time during the 
day, there were brief fragmentary'^ experiences similar to those of 
the night before. Except for a marked anesthesia of the skin all 
day, there were no unpleasant after effects. 

In the Eastern State Penitentiary we have many colored prisoners, 
some of whom had been thoroughly familiar with reefer smoking 
as well as with the atmosphere where provision was made for such 
indulgence. However, in none of the.se prisoners had there been any 
evidence that marihuana was a factor in their crimes. One prisoner 
who had been a periodic smoker for 17 years, was an adept at curing 
the product which he stated was similar to that used for tobacco. 
Another who was particularly informative, had been proprietor of 
a “club,” “den,” or “tea-pad,” slang for places where reefer smokers 
congregate. It is said such clubs exist in most large cities. One 
of the more expensive of these was described as a room sufficiently 
large to accommodate two dozen devotees, with smaller adjoining 
rooms for their more intimate relations. The smokers were usually 
dressed in silk pajamas and would sit or recline upon the many 
silken pillows disposed about the floor; upon the walls were hung 
pictures and other objects, mostly of women, chosen for their sen- 
suous or sensual appeal. Such rooms were purposely unventilated, 
and an initiate, entering the heavily charged atmosphere, would 
soon come under the influence of marihuana. The lights are low, 
which is more conducive to reveries and perhaps to mating. Music 
is softly played, though by' way of diversion, coming from a phono- 
graph, may' be heard the sonorous and sensual voice of Cab Callowa.v, 
singing “That Funny' Reefer Man,” It is said the acts of many' 
such entertainers is preceded by the smoking of reefers. Various 
slang terms are used by' addicts, the more common ones being, “in,” 
meaning the subject is under the influence, and “out” which is the 
reverse; “high,” is the state desired to attain and to maintain for 
some time; this “high” effect is present when some object tliat is 
being observed, grows smaller and smaller, until only' a blurred spot 
remains. The e.xperienced smoker is able to go “in” and “out” at 
will. Reactions vary' with different individuals; they' may' talk, many' 
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Uugh, sing dance or ^eep ; ^ 

relsome and upon httieoiYiopro^ocati^^^^^^ 

prefer to sit or recline alone, length A 

objects seen are reduced m size i j something, when seem- 

Sian i.f origin The 

abflitV to recall in detail things 

me Any sudden shock has a sobering elfec , , xja.; „ poU 

soon mTtore the addict. These colored subjects insist that mari- 

iiuana is an infallihle remedy for tooliache. „,,t;p„iarlv 

Kelation to Crime. Homicides, suicides and f ’ P^^^La 

those upon sex, are among the more grave mdictinents of manhuan . 
Perhaps the most lurid and frequently ’'opo^ted case is that of . 
Florida youth, who, while said to have been under the influence, 
imagined some people were going to fut of. bjs arms andj^g^, 
whereupon, in a frenzy, he seized an ax, killed bisjather a , 

2 brothers and a sister. One man greatly to bjs horror when co^ 
from under the influence, learned that he had decapitated his bes^ 
friend. Still another, becoming enraged at his d 

the street before many witnesses. A high-school gml had hear 
some whisperings concerning the ‘ kick offered by ^he ne 
of cigarette; after smoking a reefer, she was able to dance long 
out fatigue; time became elastic and in her state of exhilara i 
else seemed inconsequential; studies were entirely neglectefl, sue 
liecame despondent, but a few puffs on her faithful cigarette roug 
relief; finally, coming to full realization of her school problem, sne 
deliberately walked to an open window and leaped to her ea • 
Thus, says the report, did marihuana solve her problem. _ os 
cases and similar ones have been very incompletely reported, 
we do not know what other factors may have entered into lei 
acts of violence. . 

By way of contrast, the following references are given: In iJo-. 
this announcement was made by the State Narcotic Committee o 
California; “The sensational statement that peddlers are selling 
narcotic drugs to minors cannot be substantiated by our records. 
From the archives of the International Narcotic Education Associa- 
tion, there were reported 8382 problem children, from 28 
American communities; of these, 29 were reported as drug addicts, 
but 2(3 were only using snuff, one little girl had used headache 
jiowdcrs, a lioy liad purchased a drugged cigar, and a third case 
was of unknown nature. At the Bellevue Hospital, Bromberg 
found in 3(51 subjects classed as psycliopathic personalities, 3- 
were drug addicts, only 7 of whom had smoked marihuana for an} 
coii'-iflcrable time, and none of the assault cases investigated) 
“could be said to have been committed under the drug’s influence. 
An observed in his experience, “the anti-social, aggressive an 
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sadistic elements of the personality uncovered by the drug are 
responsible for the crime rather than any specific crime-producing 
properties of mariliuana.” Bromberg further adds: “It is probable 
that alcohol is more responsible as an agent in crime than mari- 
huana/’ 

Perhaps the most extensive use of the drug is found in New 
Orleans where, in 1934, it was said one out of every four persons 
arrested was a victim of the drug. Eugene Stanley, ’’ district attorney 
of New Orleans, in speaking of the difficulties experienced in deter- 
mining the degree of responsibility in one under the influence of 
marihuana says: . . while some of these experts are con- 

versant with the nature and effect of the drug, it has been the experi- 
ence of the author that many psychiatrists know nothing whatso- 
ever of the effect. . . .” 

Summary. Known in histor}’^ as “hashish,” and in a recent con- 
gressional act as “marihuana,” cannabis saliva grows so wide- 
spread in this country and has such important commercial uses 
that law enforcement may be hampered. From marihuana’s fiber, 
twine, rope and bags are made; it yields a rapidly drying oil, useful 
as an ingredient of paints and varnishes and in the manufacture of 
soaps and linoleum. Birds tlirive on the seed. 

Therapeutically, marihuana has been employed for the relief of 
pain, in migraine, to overcome nervousness and to produce euphoria; 
but the drug is now seldom used, owing to its greatly varying degrees 
of potency. Its use causes things long forgotten to be recalled in 
detail, an effect that invites careful research. Preparations of the 
plant are smoked, chewed or drunk, but in this country indulgence 
is mostly through cigarettes, known in slang as “reefers.” 

Marihuana is not a habit former like opium and cocaine; from a 
so-called “drunk,” there are no hangover symptoms and there are 
no known fatalities. 

But even moderate use is not without danger— its well known 
action on perception, the lengthening of time and space, could prove 
most disastrous if, for instance, the smoker were driving a car. 
When used dail}^ in large quantities, the direct action upon the 
cerebrum often causes chronic mental deterioration, an effect that 
has been known for ages in India and Egjqjt. 
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THE STERILITY OF ALCOHOL. 

By Louis Gershenfeld, Ph.M., B.Sc., P.D., 

pnOFESSOR OF BACTERTOLOGY AND HYGIENE, PHILADELPHIA COLLEGE OF PHARMACY 
AND SCIENCE, PHILADELPHIA, PA. 

Forty years ago, Minervini'^ and later other workers demon- 
strated that non-spore-forming organisms could be killed by alcoho . 
Diluted aleohol was found to be more effective than alcohol of high 
concentrations, that of 70% strength being the ‘most efhcient 
Minervini using the thread method noted that while a 70% alcohol 
killed the Escherichia (Bacillus) coli and Staphylococcus aureus in 
00 minutes, dehydrated or absolute alcohol required at least 12 hours 
for the former and more than 3 days for the latter organism before 
destruction was complete. Olitsky and associates!® and others,, 
however, ha\'e reported that the addition of alcohol to body fluids 
results in the production of dense coagula which protect micro- 
organisms and prevent penetration by the alcohol. 

The inefficiency of alcohol as a germicidal agent for spore-forming 
bacteria has been demonstrated repeatedly. In 1881, Koch!! 
showed that neither dilute or strong alcohol would kill anthrax 
spores in 110 days. Minervini!® and Russ^” confirmed Koch’s work. 
Stokvis-! revealed that B. megafheriuvi remained viable for 2 weeks 
in alcohol. Ileim® was able to cultivate anthrax bacilli from in- 
fected threads which had been immersed in alcohol for 20 years. 
Dozier® found that alcohol possessed no bactericidal effect upon 
the spores of Clostridhim botulimm. Nye and Mallory!'! reported 
the inefficiency of alcohol upon the spores of Clostridium icelchii 
in a routine procedure of dismfecting surgical instruments, such 
technique having resulted in a serious outbreak of infections follow- 
ing operations. Sclimidt,"® in an investigation of catgut, reported 
that the sterile catgut threads become infected by alcohol when 
using terminal sterilization. Coulthard and Sykes® reported that 
vegetative forms of bacteria arc destroyed in a few minutes by 
concentrations over G0% but ethyl alcohol was impotent against 
bacterial spores. 

In practice today, no reliance is placed upon the use of alcohol 
(dilute or strong concentrations) as a bactericidal agent for spore- 
forming organisms. If used at all, it is employed only against the 
weak resistant organisms and even here considering the technique 
when it is used (exposures of less than 5 minutes), the alcohol itself 
in all probability exerts little or no effect as a bactericidal agent. 

Alcohol Employed Parenterally. Alcohol in various concentrations 
lias been used externally; internally it has been consumed (by 
mouth) as an ingredient of various medicinal preparations or of 
liquors. iVIorc recently, however, parenteral therapy with alcohol 
has been^ advocated as an aid in the relief of pain and discomfort 
in a variety of abnormalities. Dogliotti® employed subarachnoid 
injections of absolute alcohol for the relief of peripheral pain in the 
lower ])art of the back, the pelvis and legs. Gilcreest and Mullen® 
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advocated epidural and transsacral injections of alcohol for the 
relief of pain. Ruth,^^ Condamin and Arnulf,- Davis, '* Newman,^® 
Saltzstein,22 Baker^ and many other workers have employed par- 
enteral alcohol therapy with apparent success. More recently, 
Pozzi and Belleli^® employed intravenous injections of alcohol (10 cc. 
of 33% alcohol in a 45% solution of dextrose) and they noted an 
increase in the bactericidal power of the blood. Meynier*^ discusses 
the intraspinal (intrathecal) injections of alcohol for intractable 
pain in the pelvis and lower extremities. 

Bacteria in Alcohol. Commercial alcohol has been generally 
accepted as bacteria-free. Only those workers who concern them- 
selves with problems in disinfection and sterilization were familiar 
with the actual bactericidal properties of alcohol and had knowledge' 
of the bacterial content of commercial alcohol. With the advent 
of the more frequent use of alcohol as a disinfectant in surgical 
procedures and its recent use for parenteral administration, several 
articles appeared in foreign publications concerning the germ con- 
tent of commercial alcohol. Many devices and methods of steriliz- 
ing alcohol have been described.*® Even in our own country some 
manufacturers have marketed sterilized absolute alcohol in ampules 
to be' used for parenteral administration. Recently Kuhn and 
Dombrowsky,*® Knorr,*® and also Eschenbrenner* reported on the 
finding of bacteria, in particular spore-formers, in commercial alco- 
hol. My attention was especially directed to the fact that Knorr*® 
found more than half of the 38 samples of commercial alcohol (of 
diflerent concentrations) laden with sporulating organisms. An 
examination of the American literature did not record findings of 
the bacterial content of commercial alcohols used in this country. 

Experimental. A survey of the literature and personal conversa- 
tions with many workers who employ injections of alcohol revealed 
that at least in this country the alcohol used in such injections is 
rarely redistilled, Berkefeld-filtered or otherwise treated as in steril- 
ization techniques. Not one case of infection has come to the 
attention of the workers with whom I spoke, e\'en though a total 
of several thousands of such injections were given by them. The 
alcohol used generally is the 95% (by volume) strength or the 
absolute product (dehydrated alcohol) obtained directly from the 
regular stock bottle in the drugstore or clinic, and the amount 
employed in each injection varies from 0.2 to 2 cc., the dose being 
usually 0.5 to 1 cc. 

Accordingly 125 samples of commercial alcohol, consisting of 
100 samples of 95% and 25 samples of absolute (dehydrated) alcohol 
were obtained. The samples were collected from retail pharmacies: 
from the drugstores, clinics, pathologic laboratories and operating 
rooms in large and small hospitals; from the bacteriologic, patho- 
logic, chemical, operative pharmacy and botanical laboratories in 
teaching institutions; from containers in the offices of medical prac- 
titioners; and from stock cans, carboys and drums. The 25 absolute 
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alcohol samples, though collected from 23 

gla'S-^ppered (some were not 

even stoppered), carboys, barrels and metal drums. 

From cLh of the 125 samples. 1-cc. and 2-cc. portions \\jre cul- 
tured aerobically, using at least 50 cc. of meat-mfusimi dextoose 
broth for each 1 cc. of alcohol to be cultured. A 2% alcoHolic 
solution is not bacteriostatic and all kinds of spofO'^earere ^ 
.-rown with ease in media of this alcoholic content. 
were incubated aerobically for 2 weeks at 37 C. ? 

another 2 weeks at 20° to 22° C. Of the 125 ^amples, 10 of ^e 
absolute alcohol and 50 of the 95% alcohol samples which Mere 
cultured as above were also inoculated and incubated under an- 
aerobic conditions. After 1 month incubation, none c 
samples revealed growth in the above medium when cultured in 

portions of 1 and 2 cc. , • u <- lo 

The following experiment revealed that spore-bearing baemru 

could survive in 95% alcohol for varying periods of time. Une- 
tenth cubic centimeter of a 1-iveek broth culture of B. mbmis M’as 
added to each 30 cc. of 95% alcohol placed in 6-ounce cork-stoppered 
bottles. A broth culture of B. inegalherium w'as added in the same 
proportion to another bottle containing alcohol. Two 6-ounee sets 
were made, using two different strains of each organism, one in each 
instance as a check. The containers ivere stored at room tempera- 
ture. At intervals of 3 to 4 days, 1-cc. and 2-cc. portions of the 
alcohol containing the added cultures were inoculated into meat- 
infusion dextrose broth, using at least 50 cc. of medium for each 
1 cc. of alcohol cultured. The B. megaiherimn M'as found to sur- 
vi\-e in the 95% alcohol for a period of 88 and 96 days respectively, 
while 215 and 276 days respectively rs'ere required for the destruction 
of the two strains of B. fiiihtilis. 

Summary. One hundred and tiventy-five samples of commercial 
ethyl alcohol, consisting of 100 samples of 95% alcohol and 25 sam- 
[iles of absolute alcohol, were obtained on the open market from as 
inaiiv diilerent sources as possible. All of these, samples of ethyl 
iileohol produced in this country, were found to be free of bacteria 
and their spore.-^. Tliis is in contrast to reports from Europe tvlierc 
the eommereial product was found to be contaminated frequently 
witli .''pore-fonner.s. 

.\leniiol (95%) did not kill B. incgathcrunn and B. siihtilis until 
after approximately 3 months’ exposure in the first instance, and 
7 iind 9 months re.^pcctively were required for the destruction of 
tlic two ."trains of B. >t7ibli}ix inscd in this experiment. 
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NEGATIVE RESULTS OP RHUS ANTIGEN TREATMENT OP 
EXPERIMENTAL IVY POISONING. 

By Lauren McC. Sompayrac, M.D., 

ON DEnMATOI.OGIC STAFF, DUVAL COUNTY HO.SPITAL, JACKSONVILLE, FLORIDA. 

(From the Laboratory of Dermatologic Research, University of Pennsylvania, 

Philadelphia, Pa.) 

Riius toxicodendron antigen intramuscularly and the tincture 
by mouth are frequently used in the treatment of ivy poisoning. 
Williams and MacGregor/ Strickler^ and Divings' have written 
- encouraging papers on both prevention and treatment with these 
preparations. 

Krause and Weidraan/ however, in experiments on human volun- 
teers, concluded that the preventive system of treatment of Strickler 
did not “prevent.” They believed that the beneficial results which 
had been reported were dependent on and ascribable to the variable 
susceptibility of different individuals and the varying intensity of 
the irritant as applied at different times. They observed that 
transient pruritus ani appeared in the majority of those receiving 
preventive treatment. They were convinced that the pain at the 
sites of intramuscular injections outweighed any possible benefit in 
reducing the danger of future attacks of i^w poisoning. This paper 
deals with the therapeutic use of the antigen. 

Methods and Materials. The plants emplo5’^ed for producing the der- 
matitis were identified as Rhus to.xicodendron by the department of Botany 
of the University of Pennsjdvania. A tincture was made by soaking tlie 
leaves, bark and stems for several days in pure grain alcohol. A 1 inch 
square of sterile gauze saturated with this tincture was applied to the skin 
for 24 hours. To prevent spread the area was covered with adhesive tape. 
Controls on the same subject were made, using a similar patch test with 
the pure alcohol. 

Tiie antigen used was supplied fresh b}’ one of the large drug companies. 
The preparation and method of administration was tliat advocated by 
Strickler.^ As recommended, 0.5 cc. was given intramuscularly; 24 hours 
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later a second injection of 1 cc. followed; subsequently, at 48-liour intervals, 
one or two injections of 1 cc. were given. . 

Of 29 volunteers (medical students), 23 reacted with a typical eruption. 
Of tliese, 14 were observed as controls, while 9 received treatments. For 
uniformity, treatment was instituted as soon as vesiculation began to 
appear. Detailed records of each case were kept on uniform iirotocols, and 
conclusions as to results were made only after statistical analysis of the data. 

Results. In the control group the duration of the dermatitis 
ranged^from 3 to 16 days (average, 9 days). In the treated group 
the average duration was 11 days and in none had the symptoms 
entirely disappeared in less than 9 days. As for itching, it occurred 
in all cases and lasted in the control group for 3 to 4 days; in the 
treated group 3 days was the average, even omitting the solitary 
severe ease with generalized pruritus of 9 days’ duration. 

The majority of the volunteers experienced painful reactions at 
the site of injections, lasting from 2 to 48 hours. Among these 
students the consensus was that those who received treatment 
experienced the greater discomfort. In 1 individual, nausea fol- 
lowed after each injection. Generalized pruritus occurred in one 
who had received 3 injections. 

Summary and Conclusions. 1. Rhus antigen rvas tested for cura- 
tive power on 9 volunteers, 14 acting as controls. 

2. The antigen injection intramuscularly at the onset of the 
eruption did not appear to shorten the course of the dermatitis. 
Its etfect on the intensity of the pruritus was slight, if any. 

It appears, then, that the routine use of the antigen treatment of 
ivy poisoning is not warranted. The discomfort and expense, 
upwards of .$3,00 for 4 injections, overbalance the very questionable 
tliorapeutic effectiveness. 
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THE URINARY OUTPUT OP VITAMIN C IN ACTIVE TUBERCULOSIS 

IN CHILDREN. 

By W. W. Jetter, M.D., 

H03PITAI,; INSTRUCTOR IN BIOCHEMISTRY, 
INSTRUCTOR IN CHEMISTRY AND 
‘•lOI.OGI. UNIVER.SITY OP BUFFALO NUBSING SCHOOL, 

AKP 

M.D., M.S., (Med.), 

iTni buffalo CITY HOSPITAL; ASSISTANT IN 

I . nKRSITI OP BUFFALO MF.DICAL SCHOOL, BUFFALO, N. Y. 

(1 rnm the Dcp.anincnis of P.atholoKj- and Pediatrics of the Buff.alo Citv Hospital, 
and the University of Buffalo Mcdiral School.) 

.’i.vcK l.)_S nheii Szent'GyorgyF isolated hexuronic acid from the 
cortex of nmmai adrenals, brilliant investigations have added much 
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to our knowledge of vitamin C. Its chemical structure and proper- 
ties, now well known, have recently been reviewed in detail by 
Wright and Lilienfeld.^^ While the part played by vitamin C in 
human physiology is still incompletely understood, it is definitely 
known that it is essential for the maintenance of normal capillary 
permeability. Wolbach and Howe“ in their studies concluded that 
a lack of vitamin C results in an “inability of the supporting tissue 
to produce and maintain intercellular substance.” They further 
postulated that this defect also holds true for the connective tissue 
of the teeth. Schroeder'' is of the opinion that hypovitaminosis C 
prolongs the coagulation time of the blood, diminishes the number 
of blood platelets and causes a decrease in the hemoglobin. Among 
positive effects attributable to the vitamin are improvement of 
appetite, and stimulation of growth and glandular functions. More 
recent investigations suggest that it is also involved in defensive 
mechanisms against bacterial toxins. 

Studies of the role of vitamin C in infectious diseases are com- 
paratively few. However, sufficient data have accumulated to 
suggest that a deficiency may occur in various infectious states. 
Wilkinson and Ashford” found this in 3 cases of Addison’s disease 
and point out a possible relationship between vitamin C deficiency 
and pathologic pigmentation. The deficiencj' they observed in 
general hospital cases was attributed to an inadequate intake of 
the vitamin. Harris et al.^ believe that hypovitaminosis C may 
occur in any type of pyrexia and toxemia. Abbasy et aU found 
acute and chronic juvenile rheumatism associated with a vitamin C 
deficiency and state that these children require a greater amount 
of the vitamin in their diet than do normal children. Grunke and 
Otto"* found that diphtheria was always associated with a low urinary 
excretion of ascorbic acid. They made similar observations in 
scarlet fever, measles, bacillary dysentery, paratyphus, erysipelas 
and colitis. However, the upper level of what these inve.stigator.s 
consider low elimination figures (15 to 20 mg. /24 hours) falls within 
the normal excretory le^^eI of most workers. 

Since many investigators have found varying forms of hypo\'ita- 
minosis C associated with toxemias, it is reasonable to expect a 
similar occurrence in active tuberculosis because of its chronicity 
and prolonged toxicity. The literature presents many suggestions 
of vitamin C deficiency in tuberculosis, but there is little actual 
evidence of studied cases. Schroeder"^ believes that tuberculosis is 
associated with increased vitamin C metabolism, as manifested 
by decreased elimination. of ascorbic acid in the urine and Widen- 
bauer*“ made similar observations. In an attempt to obtain further 
data, the authors have routinely determined the urinary output of 
all cases of active tuberculosis in the children’s wards of the Tuber- 
culosis Service of the Buffalo City Hospital. 
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Method. The 24-liour urinary output of vitamin C was determined 
by a modification* of the dichlorophenolindophenol technique of Harris 
and Ray.‘-^ From 5 to 15 cc. of the 24-hour sample is brought to a total 
volume of 15 cc. with water and then adjusted to ^an approximate pH of 
4.7. t Its reducing power is estimated by rapid titration with Tillmans 
reagent, t the endpoint bemg a reddish violet tinge persisting for at least 

15 seconds. . i j i - i. 

The standard daily diet served these children was one considered high 
in vitamin C, containing 55 to 65 mg. per 24 hours. The cooperation of the 
nui'sing staff and the children was such that we have no hesitancj'’ in stating 
that the full amount was taken daily. As controls, were 25 normal children 
on the same approximate diet. 


Results. Of the 39 cases examined it will be noted that, with the 
exception of Cases 11 and 32, § the highest excretion was 8.5 mg. 
The lowest was 2.8 mg. and the average of the 37 cases was 5.7 mg. 
This was distinetl 5 ’^ below the control group of 25 normal children, 
the highest being 40.2 mg., the lowest 22.5 mg., and the average 
29.2 mg. 

Discussion. The low excretory level of 5.7 mg. in the tuber- 
culous children falls definitely below 10 to 15 mg., the figure gener- 
ally accepted as the minimum normal level. On the otlier hand, the 
control group average of 29.2 mg. was definitely above the latter 
figure, indicating that the diet was more than adequate for a normal 
child. This finding agrees with that of other investigators. Van 
Eckelen^ for example, considers 50 to 60 mg. adequate for a body 
weight of 70 kg. 

Such a low level of excretion in the tuberculous children would 
seem to point to increased destruction of the vitamin in the body, 
llie exact mechanism, if such a condition exists, is not knovm. It 
must be reinembered that vitamin C is thought to have its physio- 
logic cflect by a process of alternate reduction and oxidation, the 
reaction being apparently reversible. However, it is only in the 
reduced form that the vitamin can be assayed. This is done by 
mea.'.iiring its reducing power against various oxidizing solutions. ' 
How then can we state that decreased urinary excretion of the vita- 
min m the reduced state indicates hypovitaminosis? This can be 
le.st answered by correlating clinical and laboratory data. Typical 
t x.t III p e.> of gross vitamin C deficiency such as scurvy are found 
lated with greatly lowered c.xcretion of the reduced vitamin in 
t le urine. I he administration of the vitamin in sufficient quantities 
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cures the patient clinically. At the same time the urinary output 
of the reduced vitamin is elevated to normal limits. This increased 
elimination suggests “saturation” of the tissues, the excess being 
spilled over into the urine. Such observations seem to justify a 
linkage of decreased urinary output of the vitamin in the reduced 
form with hypovitaminotic states. 

Our findings in all 37 of the tuberculous group points definitely 
to hypovitaminosis, especially when one considers that the same 
diet in normal children resulted in comparatively high excretory 
levels. As previously mentioned, similar hypovitaminotic states are 
encountered in other acute and chronic infections. The cause for 
such deficiencies, on a vitamin C adequate diet, is not altogether 
understood. Such terms as “increased vitamin C metabolism” 
are used, but do not seem to afford a satisfactory explanation. It 
is possible that hypovitaminosis C may exist in many cases of active 
tuberculosis in both children and adults, due to inadequacy of diet. 
As seen in our series the large daily intake of 55 to 65 mg. was defin- 
itely insufficient. At the present time we are conducting studies to 
determine the approximate number of milligrams necessary for the 
establishment and maintenance of saturation in these children. 


Table 1.— Urinaby Vitamin C Output in Tuberculosis. 


Cnsc 

mim- 

bor. 

Case. 

Arc. 

Color, 

SOJC. 

Type of tuberculosis 

Nutri- 

tion 

Urine 
output 
24 hours 
(cc) 

Vitamin C 
output 

24 hours 
(mg ). 

1 

L B. 

13 

w r. 

Pulmonary, with catily 

Good 

2000 

8 4 

2 

J B 

9 

C M. 

Childhood, pleurisy with effusion 

Eair 

850 

4 5 

3 

u.r. 

7 

C M 

Pulmonary, with cavity 

Fair 

700 

4 7 

4 

r E 

13 

C.M. 

Pulmonary, with cavity 

Poor 

1000 

2 8 

6 

T C. 

14 

w. r. 

Pulmonarj , with peritonitis 

Good 

COO 

4 8 

0 

K C 

13 

w. r. 

Adenitis 

Good 

900 

. 8 1 

7 

R.M. 

14 

w. r. 

Pulmonary, with cavity 

Poor 

1000 

1 2 

8 

R M. 

14 

W.M 

Pulmonary, with cavity 

Poor 

750 

4 0 

0 

R R 

11 

W M 

Spine 

Fair 

1050 

8 4 

10 

J. Y. 

11 

W. M. 

Spine and pulmonary 

Fair 

950 

3 2 

11* 

J. C. 

10 

c M 

Childhood 

Poor 

COO 

20 1 

12 

B G. 

9 

w. r. 

Childhood 

Pair 

900 

7 2 

13 

L B. 

13 

w.r 

Pulmonary, with cavity 

Fair 

940 

3 2 

14 

S M. 

8 

W. M. 

Left hip 

Poor 

1100 

8 4 

15 

B r. 

5 

w. r. 

Pulmonary 

Good 

C50 

0 5 

10 

M.B. 

0 

w. r. 

Pulmonary 

Fair 

500 

5 8 

17 

T.K. 

11 

W. M 

Spine and right kneo 

Poor 

750 

5 5 

18 

R.M. 

4 

C. M. 

Pulmonary 

Poor 

100 

3 9 

19 

W.M 

11 

c M. 

Pulmonary 

Poor 

1000 

4 .5 

20 

D C. 

12 

C.M 

Right knee 

Good 

750 

7 5 

21 

C D. 

10 

W. M 

Left knee 

Poor 

C25 

5 0 

22 

H M. 

11 

C M 

Childhood 

Fair 

1250 

5 3 

23 

\v. r. 

10 

C. M. 

Pulmonary 

Fair 

850 

4 2 

24 

J. J. 

8 

C. M. 

Left knee 

Good 

520 

8 3 

25 

H. B. 

12 

C M 

Pulmoinry 

Good 

S50 

4 5 

20 

r.T. 

9 

W. M. 

Rmlit kmc 

Fair 

1150 

C 8 

27 

R.B. 

11 

w. r. 

Pulmonary 

Childhood 

Fair 

1000 

7 3 

28 

J. N. 

12 

W. M. 

Good 

1200 

7 5 

29 

J.Y. 

13 

W. M 

Spine 

Poor 

1000 

.3 2 

30 

E H. 

13 

c.r. 

Childhood 

Fair 

550 

0 7 

31 

W. M. 

0 

W. M. 

Pulmomary 

Childhood 

Poor 

750 

8 2 

32* 

D. N. 

9 

w. r. 

Fair 

1050 

45 0 

33 

C. P. 

10 

W M. 

Pleurisy with cllu'ioii 

Poor 

1100 

5 8 

34 

B 0. 

13 

W F 

Left hip 

Good 

.800 

C 5 

35 

C. G. 

.3 

c r. 

Miliary 

Poor 

350 

2 7 

30 

E E. 

7 

c r 

Childhood 

Good 

C7.5 

0 8 

37 

R M. 

10 

w r 

Cliildhood 

Fair 

1750 

5 0 

3S 

C .1. 

0 

C M 

Childhood 

Good 

575 

C 0 

39 

A.B. 

13 

W. M. 

Pulmonary, with cavitv 

Fair 

1250 

3 S 


Rccei\’cd additionnl Mtamin C from frc-h fruit brouKlit in 

by thvir 

V ■•■itor' 

\v rragr 

5 T rrg 
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Summary and Conclusions. 1. All 37 cases in the children s Avards 
of the Tuberculosis Service of the Buffalo City Hospital shou ed a 
decreased urinary excretion of vitamin C (reducing power as deter- 
mined by the dichlorophenolindophenol method) on a daily ration 
of 55 to *65 mg. daily. Their average was 5.7 mg. as compared Avith 
a 29.2 mg. aATrage of the 25 normal control children. In general, 
the greater the severity of the tuberculous process, the loAver the 

excretory figures. . . . „ 

2. M\ 37 cases must be classified as subclinical hypovitaminosis C. 
The administration of the vitamin in amounts sufficient to produce- 
saturation, and consequently a normal urinary output, is indicated. 

3. The usual tApe of diet is inadequate for tubercular patients. 
Supplementary addition of the Autamin AA'ould seem advisable. 
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FURTHER NOTE ON CARCINOMA OF THE BREAST IN ONE OF 
HOMOLOGOUS TWIN SISTERS. 

Ba Ira I. Kaplan, B.Sc., M.D., 

uiittcTou, nuisiON or c\ncer, dei’ahtment op hospitils; director, ridiation 
TRERAP l DEPARTMENT, DEELEA UE HOSPITAL, NEW A ORK CITA’. 

As tlie tv in referred to in my article in this Journal (190, 331, 
19,5.)) had at that time only been observed by me for 2 years tvithout 
deA elopini: carcinoma of the breast, like her twin sister, it seems 
desirable to add a further note at this time. It can now be said 
that OUT a jieriod of 8 years since the appearance of carcinoma in 
the twin no evidence of carcinoma in the sister has become manifest. 
1 he posMbility that the twins are not really homologous cannot be 
completciA disproAed, in fact would not necessarily be disproved 
if an apparently simile placenta had been found. Ilowei-er, the fact 
that i)oth perMBis are of the same sex, and of the same general 
apiicaraiKc ami constitution, would make it at least probable that 
thc\ arc homologous. 
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Pediatric Dietetics. By N. Thomas Saxl, M.D., F.A.C.P., F.A.A.P., 
Associate and Lecturer in Diseases in Children, New York Post-Graduate 
Medical School, Columbia University; Assistant Attending Physician, 
Babies' Ward, New York Post-Graduate Hospital, etc. Foreword by 
Adolph G. DeSanctis, M.D., F.A.A.P., Director of Pediatrics at the 
New York Post-Graduate Medical School and Hospital, Columbia Uni- 
versity. Pp. 565; 57 illustrations and 2 colored plates. Philadelphia: 
Lea & Fcbiger, 1937. Price, $7.00. 

This book is filled, perhaps overfilled, with data and advice concerning 
the composition, classification and metabolism of children’s foods, infantile 
digestion, maternal nursing, artificial infant feeding, diets, recipes, and 
menus. Its largest part is organized into a series of chapters on the dietetic 
management of the important pediatric diseases, a number of chapters 
being contributed by collaborating specialists. A thick appendix contains 
height-weight tables, physiologic data, well-selected bibliographies and 
long tables on the calorie, vitamin and mineral content of foods. The 
style is readable, the typography good and the index comprehensive. 

The presentations are sound, conservative, and usually good, expressing 
in the main standard pediatric practices. Fads, fancies and freak diets are 
at a minimum, although the reader might prefer less emphasis on the pro- 
prietary infant-feeding preparations. One would like to see also some 
discussion of soft curd, vitamin D fortified, and other market milks, lead 
poisoning, raw banana feeding, flash pasteuription, and especially the 
splendid work of the American Medical Association’s Council on Foods. 
All in all, however, the book should prove useful to the practitioner who 
desires a one-volume treatise on practical jiediatric dietetics. 

I. W. 


Clinical Endocrinology. By Samuel A. Loewenburg, M.D., F.A.C.P., 
Clinical Profe.ssor of Medicine, Jefferson Medical College, Philadelphia; 
Assistant Visiting Physician, Philadelphia General and Northern Liberties 
Hospitals and Eagleville Sanatorium for Consumptives, etc. Foreword 
by Hobart A. Reimann, M.D., Professor of Medicine and Clinical 
Medicine, Jefferson Medical College, Philadelphia. Pp. 825; 184 illus- 
trations, 37 charts and tables. Philadelphia: F. A. Davis Company, 
1937. Price, 88.00. 

In this book the author has followed the conventional outline of a medical 
text. There is an_ introductory chapter which stresses histoiy taking and 
ply'sical examination in the endocrinopathies. There follow chapters on 
tlie pineal, pituitary (anatomy, physiologj-^ and pathology), diseases of the 
pituitary thjToid, parathjToid, jiancreas, adrenals, female and male gonads, 
undetermined endocrine activities (properly brief) and a final chapter on 
the significance of laborator}^ findings. Each chapter follows, for the 
gland considered, the outline, histoty, anatomj’, phj'siologA', patholog}*, 
diagnosis and treatment. Remarks on endocrine interrelationships are 
included in several chapters. This outlins the scope of the book, and its 
purpose, namelj", the clear presentation of the diseases of the ductless glands. 

This purpose has been fulfilled by the concise and fluent writing and the 
orderly arrangement of the material. An underljdng regard for general 
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n,c<licmc is evident 

'^"in ffuch^^a'largTsiib^eet omissions or minor errors trill occur tr^ 
reader isdU note these for himself. The Rewewer failed to find ^ny mention 
of Crooke’s work on the hyaline degeneration of the basophihc ceUs of the 
nituitarj’-a work of clinical pathologic coordination which should appeal 
to all cUnicians. Perirenal air injection for the Roentgen ray , 

adrenal tumors, and the use of low sodium diets m the diagnosis of Addison 

disease were not mentioned. i, a 

The glucose-tolerance test of 0.8 gm. per pound .(=175 Per 
is described. This should be per pound of xde^ 

functioning tissues of the obese or edematous. Perhaps the English sysmm 
of a standard dose of 50 to 100 gms. is as satisfactory as any for routine 
use. The bitterling test is described (correctly) as a measure of estro^emc 
sub'-tances, but since it also appears to measure male sex hormones ana 
pcrhaiis other sterols, its insertion in a text might be postponed. 

The last comment merely mdicates the problem of decidmg when an 
up-to-date fact is established, and no work on endocrinology can escap 
this difficulty. The author has avoided controversial writing and chmcaiij 
his conclusions are correct. In adopting this worthy impartiahty, howeye , 
there is a certain lack of stimulating or advanced ideas. Thus the , 
role of the pituitary in thyroid disease is referred to but not discmssed wit. 
the emphasis which even conservative authorities are giving this subjec 

today. • 'ti n 

These comments do not prevent the Reviewer from agreeing with up. 
Reiniann’s statement in the Foreword that the author’s experience in 
teaching, as presented in this book, will be of real value to students and 
practitioners. 


A Text Book of Medicixe. By American Authors. Edited by Russell 
L. Cecil, A.B., AI.D., Sc.D., Professor of Clinical Medicine, CmneU 
Univer.<ity Medical College; Associate Attending Physician, New York 
lIo‘-pital, New York City; Associate Editor for Diseases of the Nerimus 
Sy.>tcin; and Foster Ixennedy, M.D., F.R.S.E., Professor of Neurologj^ 
Cornell University Medic.al College; Director, Department of Neurology, 
Bellevue Hospital, New York City. Pp. 1614; 42 illustrations. Fwrth 
edition, revised and entirely reset. Philadelphia: W. B. Saunders Com- 
pany, 1937. Price, S9.00. ' 

I HE poiniLarity of this well-known text is demonstrated by the fact that 
tlie fourth edition appe.ars only ten years after the first. The editor states 
that he has tried to bring every subject up to date and thereby give the 
.'-tudent an authoritative presentation of present-day internal medieme. 
>t‘\'eral “new' topics — at least thej' were not included in previous editions 
—have been introrluccd. A retiring age for contributors has been estab- 
lished so that the present edition contains an unusuallj’’ large number ol 
new treatise.-^ on old subjects. 

In the preface to the first edition, thc.editor stated that the rapid growth 
of me<lieal science during the last few years has made it almost impossible 
for a single individual to ina.stcr the entire field. He has therefore diwded 
the field among 130 contributors. Most of these contributors are recog- 
ni'rd :iuthorities on the subjects they discus.s. Consecjuently the percentage 
of erroiKK^ni.; •'tatoinents. including the propagation of traditional misbeliefs 
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from older texts is at an unusually low level. Many of the treatises are 
excellent although some others are dull and difHcult to read. From this 
point of view there are all gradations from good to bad. 

On the whole, this is a very useful textbook of medicine and can be 
heartily recommended to students. The Reviewer feels that every student 
whose ambitions soar beyond the mere passing of examinations should 
equip himself with at least two textbooks of medicine. This book should 
be one of the two, C. W. 


A Textbook of the Practicb op Medicine. By Various Authors. 
Edited by Fhbdekick W. Phicb, M.D., C.M., F.R.C.P., F.R.S. (Edin.), 
Consulting Physician to the Roj^al Northern Hospital; Senior Physician 
to the National Hospital for Diseases of the Heart, London, etc. Pp. 
2038; 112 illustrations. Fifth edition. New York: Oxford University 
Press, 1937. Price, $12,50. 

Five editions and a total of 14 printings since 1922 are ample proof of 
the popularity of this excellent British text. The work of 28 contributors, 
it shows the unifonnly high standard of excellence of its various sections 
which such multiple authorship can achieve more easily than can a single 
author. At the same time, good editorial supervision has taken care of 
covering all topics, with proper emphasis and without duplication. The 
work differs from American texts in its inclusion of sections on tropical 
diseases, psychiatry and derraatologjq the latter of somewhat questionable 
value in the absence of illustrations. .The index is exceptionally good. 

R. K, 

Personality and the Cultural Pattern. By James S. Plant, M.D., 
Director, Essex County Juvenile Clinic. Pp. 432. New York: The 
Commonwealth Fund, 1937. Price, $2.50. 

In this thought-provoking book the author presents the method of attack 
on personality problems which he has developed and used for 15 years in 
the several institutions of Essex County. In addition, he advances his 
philosophy of mental h 3 '^giene— or prophjdactic psychiatiy— which is some- 
what unique since it emphasizes the dynamic effect of environment and 
the whole social order upon the individual personalitj''~especialh’- in 
childhood. 

In fair and logical exposition he anal 3 'zes the approaches offered by the 
mental hygiene methods customar% used, formal ps 3 '-chiatric methods 
employed in clinics, and psychoanal 3 ^sis. Except in obscure cases of 
mental disease in more advanced age groups, he believes that the latter 
two procedures are either too time-consuming and too high^ formalized 
or even entirel 3 ’’ unfited for the earl 3 '- I'^ariations of personality wliich occur 
so frequently in childhood. The author prefers to build up a S 3 'stem of 
mental hygiene based on recognition and stud 3 ’' of the ''casual breakdown.” 
To accomplish this adequate^' he suggests that such cases be handled in 
informal clinics attached to courts’ schools, factories and churches. He 
visualizes the highl 3 '^ trained ps 3 >-chiatrists as organizers and teachers rather 
than as workers in the units. He believes that in this wa 3 ’- the relations 
of societ 3 ’-, environment and tlie individual persQnaIit 3 % together with their 
effects on each other are studied and integrated betteV. 

This whole presentation together with the author's obsen-ations on our 
whole social order should prove to be of great interest to plysician, .sociolo- 
gists, ministers, educators and officials in our crimnal and juvenile courts. 
The author’s methods of attack in the hands of those who have had the 
opportunit 3 ' to observe them in his clinics should prove to be a contribution 
to the stud 3 ' of childhood behavior and to the development of sound 
personality’’ patterns. E. T., Jr. 
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A Brief Rule to Guide ^ MeS' [S 

SS °n 17o”.nd 1721-22.1. By Teoms 

published in 16// 7 , p nf fhp three known editions with an 

A Discourse upon the Jnsotution of Medical^Schools^^^ 

A^l^moN IN Pathological Processes. [Reprinted Transactions 

cWress of American Physicians and Surgeons, ^|^7,jol^IV, 

nn 284-310.1 By William H. Welch, M.D., LL.D. W 
55cSy D«. S..,08 rL88»m Pp. 58; 1 , Itetation. toe, sm 

The above 3 booke (publications ot the Institute otthe 

The Johns Hopkins University, fourth Senes, Bibho j 

Americana, vols. I, II and III, respectively.) Baltimore, ihe Jonns 

Hopkins Press, 1937. . i'+.Uo nf 

AuMONG the several contributions that our only Am™ InsUtute ot 
the Historj' of Medicine makes to medical history y Pec- 

puhlications: 1, Alonographs; 2, Texts and Docume > >. „rn^eliisti- 
tures; 4, “Bibliotheca Medica Americana; and 5, t\\e Bulletin ^ the 
tute. The 3 volumes listed above are the first 3 of the fourth 
prints of important medical America^, with ^ a 

biographic and bibliographic sections. These sections may • g 

few pages, as in the Morgan reprint; or far surpass . r -o ,ig jn 

as in the case of Thacher’s Brief Rule. In the case of the B"ef Rule, m 
fact, the original text does not even appear listed in the Table o -n jr ^ 
as its 3 editions occupy 16 pages of illustrations only. 


An Outline of General Physiology. By L. V. Heilbrunn, Ass 
Profe.ssor of Zoologj' in the University of Pennsylvania. Pp. oUo ; „„ 

tralions. Philadelphia; W. B. Saunders Company, 1937. Price, 8 • 
The nature of the subject discussed in this book is very clearl^y 
in the introductorj’- chapters. General physiology is defined as the sci 
which deals with all forms of Imng material. The general physiolog 
believes that all life has something in common; his search is often tor 
most common denominator of li\dng processes; his aim is to discover, 
far as pos.sible, the nature and mechanism of living matter. 

Ileilhninn ])oints out that modern progress in biology has resulted im 
the fortunate rc.alization that Ihdng things, no matter how diverse they 
apiiear in externals, are fundamentally^ much. alike; and it is quite c^rtai 
that much of the hope of the future lies in the possibility of using ®ii?P. ^ 
types of protoplasm in order to discover the general characteristics of imng 
things. . . 

The early chapters of the hook deal briefly with the structural, 
and chemical properties of living sy^stems. Then folloivs a more detaiie 
.■iurvey of the activities of living things; general metabolism, nutrition, 
dige.stion, respiration, secretion, excretion. In further chapters are the 
taken up the energy output due to these activities, the 
mechanical energy, of heat, electricity and light. The environment and tn 
effect of environment is next considered, and in connection with I'H® j.*_ 
adaptability to changes in the environment. This logically leads to ^ 

. of the reaction to various .stimuli, one of the most important of u 


CU-.-'lOn ' 


liMjiertie.s of living sy.'jteni. The hook concluded with chapters on repro- 
dnetion and on .‘^enc.-cence. 
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Throughout the book tlie autlior has directed attention to the original 
literature, to the sources of information. The interested student or research 
worker will find this bibliography very helpful, and judiciously selected. _ 
Professor Heilbrunn’s book can sincerely be recommended to the physi- 
cian and the biologist who would gain a broad survey of the manifestations 
of life, and the undergraduate as a well Avritten presentation of a subject 
which is, in truth, the foundation of all the biologic sciences. 

' B. L. 


Die Sternalpunktion als Diagnostische Methode. By Prof. Dr. 
Hans Schulten, Hamburg-Eppendorf Pp. 82; 2 illustrations by Gisela 
Kramer; 16 plates in color. Leipzig: Georg Thieme, 1937. Price, 
RM. 18. 

This little monograph, dealing with biopsy of the sternal bone marrow 
as a diagnostic procedure, is the best of its kind that has appeared thus far. 
It is notable especially because of the excellence of color plates which repro- 
duce faithfully the appearance of blood cells and their progenitors as seen 
in normal and various disease states. The author discusses technical 
methods, cytologic features of the several developmental series and a prac- 
tical scheme of hemopoiesis. Over half of the test is devoted to a special 
section in which bone marrow findings (his own and those of others) in 
disease of the blood-forming organs are concisely described. Six pages 
of references furnish a fairly comprehensive bibliography. 

The puncture and aspiration method of obtaining marrow was employed 
(which the Reviewer regards as inferior to the trephine method), but the 
author is careful to point out possible fallacies and reasons for discrepancies 
in differential counts. 

American medical publishers can well take note of such paper-backed 
volumes as a relatively inexpensive but quite adequate medium. 

R. C. 

Clinical Allergy. Bj’- Louis Tuft,_M.D., Chief of Clinic of Allergy and 
Applied Immunology, Temple University Hospital; Associate in Im- 
munology, Temple University School of Medicine; Director of Labora- 
tories, Pennsylvania Department of Health, Philadelphia. Introduction 
by .John A. Kolmer, M.D., Dr. P.H., D.Sc., LL.D., L.H.D., Professor 
of Medicine, Temple University; Director of Research, Institute of 
Cutaneous Medicine, Philadelphia. Pp. 711; 82 illustrations. Phila- 
delphia: W. B. Saunders Company, 1937. Price, 88.00. 

The past 25 years have seen an amazing increase in our knowledge of 
the field of human hypersensitiveness. This information is found in a 
rapidl}"^ growing literature, much of it speculative and controversial. Some 
major and detailed te.xts have been written primaril}'^ for those who make 
this field their chief interest. A number of manuals have also been published 
for the guidance of patients. With the e.xception of Vaughn’s book (and 
even this was primarily written with the patient in view) nothing has 
ajipeared for the benefit of the student and general practitioner. The cur- 
rent’medical texts, even the systems, are woefully deficient in this regard. 
Dr. Tuft’s book, written for the practitioner and student, therefore fills a 
real need. In fact, it overfills it, for it has grown to proportions probablj' 
beyond those originally intended by the author. This, however, is the 
practitioner’s, if not the student’s, gain. The subject matter is exceedinglj' 
well arranged and well presented. The first section considers the funda- 
mental principles of allergj' and anaph 3 -laxis, including diagnosis and 
treatment. The second section discusses clinical allerg}* from the stand- 
point of etiologic agents (c. g., allerg}* to serum, to drugs, foods, pollens, 
bacteria and physical agents). The third section takes up the clinical 
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Die Homoopathische Bbhandlting deu Augenkrankheiten. By Dr. 
Karl Erhard Weiss, Augenarzt in Stuttgart. Pp. 182. 2 Durch- 
ge.sehene und Verbesserte Auflage. Stuttgart: Hippokrate.s-Verlag 
G.M.B.H., 1937. Price, paper, Rm. 6.80; Bound, Rm. 8.00. 

The first part of tliis book is an alphabetical list of homeopatlnc remedies, 
which may be used in th'e treatment of eye diseases. Most of tliese have 
long .since disappeared from tlie pharmacopoeia. The second part deals 
witli various diseases of the eye and suggests the use of the remedies men- 
tioned in the first half. It is rather interesting to find a book advocating the 
use of remedies whose pliarrhacodynamic action has been demonstrated 
to be nil, such as gelsemium, oleander, pulsatilla, and so on. 

_ F. A. 

Allergy. Its Practical Application. Expressly Prepared for Pli3'si- 
cians and Students of Medicine, Containing Practical Points Necessary 
for the Care of Patients with Asthma, Hay Fever, Urticaria, Eczema, 
and Other Allergic Conditions. By J. A. Rudolph, M.D., Associate 
Clinician in Charge to the Department of Allergy, Mt. Sinai Hospital; 
Consultant in Allergj'', Cleveland Y. M. C. A. Pp. 224. Pliiladelphia: 
Dorrance & Co., Inc., 1937. Price, $3.00. 

Expressly prepared for students and practitioners, the book to a large 
extent achieves this aim, in that it contains much practical information 
for the care of patients with allergic conditions. Tliere is, however, much 
valuable space given to material not essential to the primary purpose of 
the book, for instance, the preparation of extracts, and unnece.ssarily 
detailed presentation of theories, often controversial. Errors and omissions 
are commonest in first editions, but some should not even occur in “firsts,” 
such as the use of the word “intradermal,” some of the prescription Latin, 
the statement that 90% of hay fever cases are of the fall variety, the failure 
to mention the use of adrenalin by atomizer. R. K. 


The Human Mind. By IC-vrl A. Menninger, M.D. Pp. 517; 17 illus- 
trations. Second edition, corrected, enlarged and rewritten. New York: 

Alfred A. Knopf, 1937. Price, $5.00. 

The chapters of this popular volume discuss principles, personalities, 
symptoms, motives, treatments and applications. Personalities include 
those who tend to show difficulties when subjected to an additional strain; 
some, however, ma}’- lead successful lives: 1. Organic disease type- 
crippled personalities such as those redeemed from tuberculosis. 2. Hj’-jto- 
phrenic t3’^pe— stupid personalities. 3. Isolation t3’-pe— lonel3’’ personalities 
which are of two sorts: “constitutionall3’'” unsocial subjects who prefer 
to be left out of things, and the “wistful derelicts who long to dive into 
the stream.” 4. Schizoid t3^pe— queer personalities, some of whom succeed 
because they are queer while others fail 63' reason of this. 5. C3'cloid t3qie 
— mood3’' personalities. 6. Neurotic t3q3e — that large group of frustrated 
l^ersonalities that ma3’' become successful through struggle and compromise. 
7. Antisocial t3q3e — perverse personalities that ma3’’ show intelligence but 
are lacking in emotional and volitional functioning. The chapter on motives 
is chiefl3' concerned Avith ps3'choanal3'-sis. There are minor errors and 
omissions: Peter the Creat in one place is an epileptic and in another, a 
paranoiac; according to authorities he was neither, but was a pronounced 
liqueur. Neglect to mention famil3' care of mental patients which has 
definite .advantages in selected cases. The author gives a non-technical, 
dramatic and at times delightful presentation of mental mechani.-^ms that 
will appeal to la3’^ readers and students. N. Y. 
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tliat most essays in medical liistory emanate from the physician and all too 
often show the defects of the amateur. Though the author may be- correct 
that it is harder to learn medicine than to learn history, still we are inclined 
to believe that the trained historian will do a better jolj with most medical 
subjects than vice versa. Certainty the little volume under consideration 
would support this view. Tracing in three lectures the progress of medicine 
through: 1, early medieval times, 2, Merovingian and Carolingian France, 
and 3, at Chartres in the 10th and 11th centuries, the author confirms 
the modern view that the Dark Ages, especially in their latter half, were 
far from pitch black in medicine as well as in general culture. In general, 
he steers a middle course, rejecting the claims botli for a Carolingian medical 
renaissance and for a sharp decline of medicine in the next 2 centuries. 
As to Chartres, one has to be already a zealous supporter of that glorious 
cathedral to become enthusiastic about its Gerbert and its Filljert and the 
slender contributions of the cathedral school. The subject has been care- 
fully prepared — the 284 textual notes occupy a good quarter of the book — 
and should now benefit many more than those who were fortunate enough 
to hear the third Noguchi lecture series. E. K. 


Eyestrain and Convurgbnce. By N. A. Stutterheim, M.D. (Rand.), 
Arts (Staats-Examen., Holland), Part-time Ophthalmic Surgeon to 
the Johannesburg School Clinic, Transvaal Education Department; late 
Assistant, Eye Clinic, University, Leyden. Pp. 89; 2 illustrations. 
London, H. K. Lewis & Co., Ltd., 1937. Price, 7s. Cd. 

This book, of interest only to ophthalmologists, is a thesis on deficiency 
of convergence as a cause of eyestrain. The author's overenthusiasm for 
Ins point of view is best illustrated by the following quotation on page 45: 
“I have not yet met with a case of eyestrain where there was not a marked 
degree of asthenovergence.” 'The treatment suggested is orthoptic e.ver- 
cises, which build up the convergence power. F. A. 


The Micromotist's Vade-Mecum (Bolles Lee). A Handbook of the 
Methods of Animal and Plant Microscopic Anatomy. Edited by J. 
Bronte Gatenby, M.A., Ph.D. (Dubl.), B.A., B.Sc., D.Phil, (Oxon.), 
D.Sc. (Lond.), Professor of Zoology and Comparative Anatomj'-, Trinity 
College, Dublin; and Theophilus S. Painter, A.B. (Roanoke), A.M., 
Ph.D. (Yale), Professor of Zoolop’-, Texas University, U. >S. A., wdth 
10 Collaborators. Pp. 784; II illustrations. Philadelphia: P. Blak- 
iston's vSon & Co., Inc., 1937. Price, S9.00. 

A large section on botanical microtomy technique has been added to 
this edition, in an effort to place on the .shelves of botanists and zoologists 
a book that will give each a chance to learn some of the methods of the 
other. New chajiters have also been added on frozen sectioning and vital 
staining; many have iieen revised or rewritten. While it continues to lie an 
excellent reference book on unusual methods, it is not as up-to-date on 
routine measures as might be hoped for. G. S. 


The Therapeutic Problem in Bowel Obstructions. A Physiological 
and Clinical Consideration. By Owen H. Wangensteen, B..A., i\I.p., 
Ph.D., Professor of Surgery, University of Minnesota, and Surgeon-in- 
Chief, University of Minnesota Hospital. Pp. 300; 90 illustration.^. 
Springfield, 111.; Charles C Thomas, 1937. Price, .?6.00. 

P.ART I of this monograph, awarded the quinquennial Samuel D. Gross 
Prize in 1936 tyv the Philadelphia Academy of Surgerj’, considons the 
therapeutic problems of bowel obstruction, including the effects of disten- 
tion, the recognition of bowel nb.st ruction, the treatment of bowel obstmc- 



37(i 


book reviews and notices 


,i„„, ..ith . concludmE ‘“f — b»S 

are discussed ti^, choice of operation, operation 

Part III deals with specific types of clinical 

“"rS'Sie d,0rt ot « tl«t 

searches in this field , much material in such a brief 

discuss the subject, could have cqv „ , , adequately reviewed. All 

?Srt SSete -SSelS 

graphs. — 

Spri,.EMd. III.: 

Ch.arlcs C Thomas, 1937. Price, S6.00. , , , , a;=p„ce 

In the eager search for knowledge leading to control of “teri^ disea^^^ 
it is not surprising that the veins, of less clinical nnportance, shou 
been compamtive^y neglected. Nevertheless one k 
that this is the first English monograph on The 

congratulate author and publisher on remedying the 
aSor, at the instigation of Professor Gnnn beS doSg 

Nuffield Institute for Medical Kesearch, has for f ? \ids v^ith 
re«carch work on the venous system. He now has _ j j others 
existing knowledge on the subject in a review pnmarfiy intended lor o^ie 

engage^d in such studies, but useful of course for the professmn^t W 

Mcdicid historic embryology (by Keith Richardson), j^.li „ ^djvic 

.and comparative— experimental physiology, pharmacology, an , g 

liave all been drawn upon to give a complete picture ,vitlnn 

and “ the important parts they play in the harmonious interact ^ 
the living organism.” 


NEW BOOKS. 

Erfomrlmng vnd Praxis dcr Wdrmebehandhmg in der Medizin. Ninschlies 
.•ilicli Diatlicrniie und Kurzwellentherapie. 2. Prankfurter Kon 
fiir nicdizinisch-naturwissenschaftliche Zusammenarbeit am 13. rw • 

Mai, 1937. Mit Unterstiitzung der Stadt Frankfurt a. ALHeransgCn 

vo.v Dit. B. B.UEwsKa', o. Professor fiir physikal, Grimdlagen 
.Medizin, Frankfurt a. M., und Dr. H. Lampert, o. Profepo 
jihy.'ikid, Tlierapie, Balncologie und IGimatologie, Frankfmt ' 
Pj). IS-); S2 illustrations. Dresden: Theodor Steinkopff, 1937. 1 ' 

Paper, Uin. S.; Bound, Rm. 9.50. 

The Ivwntnologicul Reactions oj the Filterable Viruses. By F. AE 
Fj. V. Keogh, and Dora Lush. (From the "Walter and Eliza Hall ^ 
tulo, Melbourne.) (Reprinted, with original page numbers, fr^u 



and II. K. J/iwis Co.’, Ltd., Ijondon. Price, 10/-. ^ 

.hi Avdhjsis of the Dc Gcncralioiic Aniinalium of William Ilarrcy. 1 
.\!iTHi-ji Wii.r.i.vM Mever, Professor of Anatomy, Stanford bniyer> J- 
Pp. 1C7; illustmted. Stanford Universitv, Calif.: Stanford Univers ) 
I’re^S 1930. Price, $3.00. 
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Short Years. The Life and Letters of John Bruce MacCallum, M.D., 
1876-1906. By Archibald Malloch. Pp. 343; illustrated. Chicago: 
Normandie House, 1938. Price, S3.50. 

The Role of Chemiotaxis in Bone Growth. By A. P. Bertavistle, M.B., 
Ch.B., F.R.C.S. (Edin.). Pp. 59; 32 illustrations. London: Heniy 
Kimpton, 1937. Price, 8/6. 

Protoformothera'py in Treatment and Prevention. Fifteen Years of Research 
on New Scientific Bases of Therapeutics. By Dr. N. E. Ischlondsky, 
Paris. Extended edition of three successive lectures deliA^ered before 
the Egyptian Medical Association at the University of Cairo in March, 

1936, under the title: “The Internal Secretion of the Embryonic Tissues, 
its Biological Significance and its Importance in Practical Medicine.” 
Pp. 237; 68 illustrations on 40 plates. London: Henry Kimpton, 1937. 
Price, 21/-. 

A Dissertation on Acute Pericarditis. By Oliver AV. Holiies. Introduc- 
tion by Jambs F. Ballard, Director, Boston Medical LibrarjL Pp. 39. 
Boston: The AVelch Bibliophilic Societj^ 1937. Price, S7.50. 

The British Encydopsedia of Medical Practice. Including Medicine, Surgery, 
Obstetrics, Gynecology and Other Special Subjects. A^ol. 5, Endoscopy 
of Respiratory Tract to Goitre. Under the general editorship of Sir 
Humphry Rolleston, Bt., G.C.V.O., K.C.B., M.D., D.Sc., D.C.L., 
LL.D., Emeritus Regius Professor of Physic, Cambridge; sometime 
President of the Royal College of Phj'sicians of London. With the 
assistance in a consultative capacity of F. R. Fraser, M.D., F.R.C.P., 
G. Grey Turner, D.Ch., M.S., F.R.C.S., James Young, D.S.O., M.D., 
F.R.C.S. (Edin.), F.C.O.G., Sir Leonard Rogers, K.C.S.I., M.D., 
LL.D., F.R.C.P., F.R.C.S., F.R.S., F. M. R. Walshe, O.B.E., M.D., 
D.Sc., F.R.C.P. Pp. 683; 139 illustrations. London: Buttenvorth & 
Co. (Publishers), Ltd. Price, S12.00. 

Love and Happiness. Intimate Problems of the Modern AA^'oman. By 
I. M. Hotep, M.D., with a Prefatory Note b}”- Dr. Logan Clendbning. 
Pp. 242. New York: Alfred A. Knopf, 1938. Price, S2.00. 

Fever Therapy. Abstracts and Discussions of Papers Presented at the 
First International Conference on Fever Therapy, College of Physicians 
and Surgeons, Columbia University, New York City, March 29, 30, 31, 

1937. Edited bj'- 9 Members of the American Committee. Dr. Walter 
M. Simpson, Dayton, Ohio, Chairman; Dr. William Bierman, New 
York City, SecretarjL Pp. 483. Neiv York: Paul B. Hoeber, Inc., 
1937. Price, S5.00. 

Ncxdand in der Heilhunde. Bj-- Dr. Henri Hirsch. Pp. 87. Basel: S. 

• Karger, 1937. Price, Fr. 3.20. 

The new land lies in the recognition that health and disease arc a function of 
the acid-base-cquilibriu_m. This is “the base of all harmonious processes of tlie 
human organism,’’ and its disturbance is “the b.ase of all diseases. " It is also llic 
base of i)sychic processes. The pamphlet cannot be regarded as scientific. W. E. 

Die Diffusionsanahjse am Blutplasmagcl. Ein Neuer Weg der Blutfor- 
schung. By Rudolf Bucher. Pp. 123; 70 illustrations (30 in color). 
Basel: Benno Schwabe & Co., 1937. Price, Fr. 30. 

Tissue Reactions in Bone and Dentine. A niorpho-biological^Study of the 
Formation and the Dissolving of Bone and Dentine. Bj' Ake \A'ilton, 
M.D., Assistant Professor and Lecturer in Pathologj* at the Caroline 
Institute, Stockholm. Pp. 194; 64 illustrations and 5 plates in color. 
Ixnidon; Henr}- Kimpton, 1937. Price, 15/-. 

Physiologic dc Vccriturc Cursive. By Dr. H. Callewaert. Pj). 123; 57 
illustrations. Bruxelles: L'cdition Uuiverselle, S.A., n.d. (No juice 
given.) 
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SULPHANILAMIDE AND SIMILAR COMPOUNDS IN CHEMO- 
THERAPY. 

Tpie chemical compound, which started a most exciting series of 
researclies in the field of chemotherapy, was syntliesized by Mietzsch 
and Klarer'*^ in 1932 and patented on Christmas Day of that year.’®^ 
It was the addition of tlie sulphonamide group to tlie molecule of the 
azo dye chrysoidine which resulted in producing the 2:4 diaminoazo- 
benzene, 4'-sulphonamide, called for brevity’s sake Sulphonamide 
chrysoidine, and known in the medical literature under the trade names 
“Streptozon” and later “Prontosil.” 

This compound was lifted out of the turmoil, caused by the appear- 
ance year after year of chemotherapeutic agents heavy with claims of 
antibacterial efficiency, when Domagk‘’®“ discovered a new principle. 
This consisted in the experimental observation that the m viiw anti- 
septic qualities of the azo dyes was reduced by the addition of the 
sulphonamide group; but, and this Avas the heart of the discovery, the 
therapeutic action in vho Avas not only not reduced but AA'hen it Avas given 
to mice after intraperitoneal injections of fatal doses of hemolytic strep- 
tococci the mice did not die. The fine cooperation of the bacteriologists 
and the chemists led to the production of “Prontosil” and “Prontosil 
Soluble,” and in the hands of clinicians there folloAved a series of 
dramatic curative results Avhich recalled the early days of dioxydiamido- 
arsenobenzol — the “ Ehrlich-Hata GOG” or Salvarsan. 

The earliest reports on the use of “Streptozon” AA’ere those of clini- 
cians, and these appeared before the basic experimental Avork in 
Domagk’s laboratory had been published. Of course, the compound 
had not been given out for trial in human infections without the neces- 
sary laboratory evidence, AA’hich had been obtained the same year as 
the synthesis of the drug, although this Avas not aA^ailable to the general 
medical Avorld until February, It is only of historic interest 
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Tiiere was little or no interest aroused by these early reports; but in 
the early months of 193') the tide began suddenly to rise, and by Decein- 
lier, 1937, the writer of this review is all but overwhelmed by the flood 
of artieles from clinicians, laboratory workers and chemists in all parts 
of the world, so that he must of necessity take note only of what he 
belicvt's are the most important currents to whieh his attention has 


been drawn. 

■ Chemistry. The chemiral substances which are being developed m 
this field are referred to fis chry.soidinc, aniline, or more recently sulpU" 



PATHOLOGY AND BACTERIOLOGY 


381 


anilamide derivatives. However, the compounds being tested are no 
longer confined to these derivatives since the stimulus of the experi- 
mental technical procedures, and the highly favorable results obtained 
in clinical cases has broadened the scope of this world-wide research. 
The structural formulas shown in the table are designed to indicate 



certain relationships among a number of .substances which have already 
been reported and they may be helpful in following the present-day 
lines of research. 

Doraagk,'*'^ Horlein"® and others haA'c outlined the historic steps 
leading to the discovery of “ Pronto.sil.” The comparative failure of 
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chemothcrapv in bacterial infections had been outstanding, and the 
theory suggested was that the higher differentiation of protozoa and 
spiroclietes rendered them more subject to chemical attack, in that 
certain functions essential to the life of these higher organisms could 
he affected with relative ease by a number of chemicals. A method 
suitable for testing such chemicals was the first necessity before progress 
could be made, and it must be recognized that success followed the 
trial and error system, and then only after a very long series of com- 
pounds had been tested. Here and there, more or less favorable results 
in c.vperiinents on animals narrorved the field until “Prontosil” was 
tUscovered with a low toxicity for animal tissue, a negative bactericidal 
effect 17! ritro, but a high therapeutic activity in artificially infected 
animals. 

The publication of the chemical formula of “ Prontosil,” showing it 
to be a sulphonamide chrysoidine compound, natural^ stimulated the 
.search to discover what part of the molecule was chiefly responsible for 
the striking results. jMany hundreds of substances have been studied 
by German, French, English and American investigators, and at the 
time of writing no fully satisfactory explanation has been reached, par- 
ticularly because other compounds of different chemical structure have 
been found which give essentially the same type of results. Alany of 
tiie.se iiave not had sufficient clinical application to permit evaluating 
tlicm at present, but it should be emphasized that only the threshold 
of bacterial chemotherapy has been passed. 

The first important step toward the chemical clarification was made 
liy Tnffouol rt when they found after testing a long series of sub- 
stances that all those wliich gave favorable therapeutic results con- 
tained the para arninobenzenesulphonamide group, and that this com- 
pound by itself was as effective as the diaminoazobenzenesulphonamide 
compound. Further study bv Fourneau ct Buttle ef Goissedet 
>/ alP Fuller, Long and Biiss®^" and many others, established the 
correctness of this discovery. At the suggestion of Fuller the name 
''iilphanilamide, later adopted by the Council on Pharmacy of the 
American Medical .Association,' has passed into current use and has 
largely, but imforuinatcly not completely, supplanted a long list of 
proprietary and other names among which tliose most commonly used 
luive been “Prontosil Album” and ” Prontolyn.” 

Stdpliatiilamide, as can be seen in Table 1 , is derived from benzene 
sulplionic acid and its relationship to aniline and sulphanilic acid is 
a!«o there indicated. The importance of the molecular structure has 
been shown by the authors referred to above. The para position of both 
the amine and tlie sulphonamide groups is essential for its effect in 
e.xpcruncntiil infection. Buttle ei alP believed the amine attachment 
to the benzene ring was more important than the sulphonamide group 
alone, having found that tiie anilide derivative of sulphanilic acid was 
as active as the amide. 

It F generally aeeepted that the azobenzene compounds, which are 
elTix'tive in experimental ami clinical application, such as the sulpimn- 
anudecliry.soidiiie ( ‘ Pronto-.il”), the carboxy modification (Carboxy- 
e (jirard,*"® and the naphthalene compound (“Prontosil 

, ilubie ) owe at least tlie major part of their potency to the sulpbnn- 
narriidc group, which is set free on ‘reduction of these compounds in 
the liody. There is much evidence that this occurs both by finding the 
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sulplmnilainicle in the urine and experimentally by reduction with a 
number of substances such as sodium formaldehyde “sulfoxalate,”®^“ 
stannous chloride^® and sodium hydrosulphite/'- and cysteine hydro- 
chloride.^®® It has also been suggested®''® that the streptococcus may 
cause reduction and a number have indicated that in the presence of 
inflammation such reduction may occur. Similarly, with the formal- 
dehyde sulphoxylate (Bauet^®*) and the formaldehyde bisulphite®® com- 
pounds, as well as with the more widely known “Septazine” and 
“Soluseptazine,” the sulphanilamide group would appear to be readily 
released on reduction. The disulphanilamide (“Disulon”), Bauer,'®® 
(named Diseptal C or D.B.32)®®® was a little more effective on strepto- 
cocci given subcutaneously and le.ss than one-fifth as acutely toxic as 
sulphanilamide in the hands of Rosenthal.'®® Horlein®®® said it was 
superior to sulphanilamide against staphylococcus as well as against 
gas gangrene in mice, and it has been used in treating human gonorrhea. 
The closely related dimethyl compound with the trade name “Uleron” 
(Diseptal A or D.B.QO)®®® has also been clinically tested in gonor- 
rheal infections, as has a similar compound to the above but with a 
single CH 3 radical called Diseptal B (D.B.87). None of these three 
compounds, according to Hdrlein,®®® can be reduced to sulphanilamide. 

All the substances containing the sulphanilamide radical do not act 
alike. They differ in toxicity, solubility, rapidity of e.xcretion and in 
their effects on different bacteria. These differences are explained in 
a number of ways. The ease and rate of reduction of the more complex 
compounds may vary, so that the sulphanilamide released may be in a 
nascent or more potent state for longer periods in some than in others. 
The method of administration will alter the conditions favoring reduc- 
tion, as will the presence of inflammation and other metabolic changes. 
The mere fact that the species of animal changes the relative efficiency 
of these drugs indicates the intricate factors which may be involved. , 

The second molecule set free when the azo or other linkage is broken 
must be considered in the final result produced by these compounds, 
and undoubtedly may alter the effects in the body. It has been recog- 
nized by a number of investigators®®® that the effects of the different 
compounds do not run parallel with their sulphanilamide content. A 
mere glance at Table I will show the variety of secondary molecules 
which may be foianed. Some of these may be changed or rendered inert 
in the body, but a great deal more work will be needed before the facts 
are fully known. 

The large amount of evidence confirming the view that sulphanila- 
midc is a remarkably efficient therapeutic agent against a variety of 
infectons makes it evident that equally extensive tests must be made 
with the growing number of other compounds which have given com- 
parable results in experimental infections in animals. There are the 
sulphone compounds (diaminodiphenyl and the dinitrodiphenyl)®® and 
the two diaminobcnzenesulphonanilides,'®' the sulphide compounds, 
thioaniline®®® and the pyridylsulphide,®® the para benzenesulphonamide 
pyridine compound,®* and the aminonaphthalene .sulphonate.®®* The.se 
various preparations do not contain the sulphanilamide radical. In 
the case of the first two sulphone compounds the conver.sion to sulph- 
anilamide is highly improbable,®® but these are effective in curing strep- 

* In recent studies Lcvadifi .and Vaisman used sulptioxide romiX)unds (see Tabic 1). 
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toroccal infections in mice~the cliaminosulphone in doses one hundred 
times less, and the dinitrosulphone in doses the same as sulphaniiamide, 
the first being twent\'-fi\’e times as toxic and the second less toxic for 
mice Imt not for rabbits The two anilide compounds^^i have a 
polvvalcnt action and have a low toxicity for mice. Gley and Girard s 
ren'ort'*^ on thioaniline gave further eiddence that several compounds, 
in which the sulphur has different chemical functions, are able to arrest 
the evolution of streptococcal infection in mice. The pyridylsulphide® 
Im.s a definite curative effect on intradermal streptococcal lesions m 
ralihits hut it is more toxic than “Prontosil Solution.” The pyridine 
compound,*' although it has the benzene sulphonamide group, has a 
pyridine uucleua replacing the amine group. It is probably not con- 
verted into sulphaniiamide in the body. It has a poiverful antistrepto- 
cocc-us effect in lim, is readily soluble and is practically free from tox- 
icity for mice and rabbits.®' The naphthalene compound of Buttle 
I’t has a thr'rapeutic index about the same as sulphanilic acid, and 
lioth of these arc less actii'c than sulphaniiamide. I have included in 
the taiile a number of compounds referred to by Domagh,*® “ Serenium” 
to show its relationship to chrysoidine and Prontosil, and the pyridine 
azo compounds “Nentropin” and “PiTidium” since these have been 
used to comijat infections particularly of the urinary tract. 

It ivould seem, overt from this alibreviated reidew, that the substances 
therapeutieaily active against experimental infections ivith different 
liuctcria arc relatively numerous. Of these, sulphaniiamide has been 
studied most completely and the importance of its molecular structure 
is evident. Sulphur in various functional states as sulphonamide, 
sulphonatc, siilphoiie or sulphide* appears as a common constituent of 
this group of active substances and it is found as part of the radicals 
in many of the derivative compounds. The amine radical in the para 
position of the lienzrne ring seems to have some determining effect 
along with the sulphur containing radicals. Although the benzene ring 
is (he hu.sic constituent of almost all the effective compounds, Kolmer®® 
believed the pyridyl nucleus offers greater possibilities for future study, 
particularly when it contains tlivalent sulphur in the molecule. 

Till' solubility in water of the.so various preparations differs widely. 
Stilplianilamide is soluble 0.4 to 0.8% as the base (Hawking^'* gave 
1.0 gin. in HIO ml. of water at 20° C.) and as the hydrochloride it is 
freely soluble in water; hut this latter solution is acid and causes necro- 
.sis on suhcutaneou.s injeotion.^® It is of interest that Trefouel,'®^ 
Ifitirncaiff'' and (lois.sedet''- used the hydrochloride. Buttle^® found it 
too neid for u.se, F refouel used the amine, the sodium and the 

ehlonde p^eparation.^ hut found the latter too acid for toxicity tests, 
and Barlow'" also reported that both the sodium and the hydrochloride 
were too irritant. I-oulis and Barr'® reported one patient in whom the 
flnig (the hase.'') was ineffeetive until dilute hydrochloric acid was given 
preceding its ingestion, and Piiton and Eaton''-® referred to 2 patients 
who \vere given hydroelilorie acid to aid absorption, and they considered 
that t/ic.-e patients may therefore have received a greater effective dose. 
. cx'ceptions it may be presumed that the base is the form 

III V Inch sulphaniiamide has been administered, but it may be converted 
iniii a more irrii.-iling form in the body. The sulphonanilidc derivative 

of low soliil)ility. Disulphanilamide is also poorly soluble. Rosen- 

In reemt stailiL-.-Lcvadili aiid VaL'inan used sulr)hQ5tido onTnnminrlK fsee Table !)• 
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thaP“® found it less effective against streptococci than sulphanilaraide 
when given by mouth but it was much less toxic than the latter. 
“ Uleron” is also only slightly soluble in water but is readily soluble in 
dilute alkalies. 

“Prontosil” is effective both as the base and as the hydrochloride/^® 
the latter is used in a 0.25% solution, but the base is often used in the 
tablets because the hydrochloride has a more bitter taste and is not 
well tolerated orally. To increase its absorption from the stomach 
hydrochloric acid is also given.“- Jaeger®^ believed the base 

had a greater affinity for the skin than the chloride and also that it 
increased the clotting of blood on local application. It would appear 
that it is the hydrochloride which is usually referred to under the name 
“Prontosil.” 

“Prontosil Soluble” is, as the name implies, much more easily soluble, 
being used in 2.5 to 4 % solutions and it has largely replaced the original 
“Prontosil.” Both “Prontosils” have been frequently administered 
together, one by mouth, the other intramuscularly or intravenously, so 
that clinical statistics are confused as to which may be the better 
therapeutic product. 

The formaldehyde sulphoxylate derivative is water-soluble, “Septa- 
zine” is only slightly soluble in water and is prepared in tablet form. 
The “ Soluseptazine” is used in a 6% solution corresponding to a 2% 
solution of sulphanilamide. The sulphone compounds (diamino and 
dinitro)^' are poorly soluble, the first 0.01 %, the second is insoluble. 

Evidence for the Curative Action. Tlie therapeutic efficiency of 
these drugs has been established on the basis of animal experiments, 
chiefly mice. Intraperitoneal injections of mouse-virulent beta hemo- 
lytic streptococci has been the procedure in the great majority of the 
laboratory studies, and this is followed (occasionally preceded) by the 
particular drug which is given as a rule subcutaneously or per os. The 
evidence demanded was the death of the untreated controls within 
24 to 48 hours and the prolonged survival or a marked delay in death 
of the treated animals. 

Domagk^®" using “Prontosil” indicated clearly that after the injec- 
tion of about 10 fatal doses of the streptococcus (0.3 cc. of a 1 : 100,000 
dilution of a 24-hour culture usually killed in 24 hours) the drug in doses 
one-tenth to one-fiftieth of the tolerated amount when it was given over 
a period of 3 to 5 days saved the life of a large majority of the mice. 
The most convincing evidence for its activity Avas obtained by a com- 
parison of smears from the peritoneal exudate of the treated and 
untreated mice, the streptococci quickly disappearing from the former 
while in the latter they multiplied rapidly and caused a septicemic death. 
Backed by the clinical reports on a number of serious human strepto- 
coccal infections in Avhich striking curative results had been obtained 
by the drug, this experimental work was repeated in France,®- England,'^® 
and America.®^ It was soon discovered that a necessary condition for 
successful results in mice was the use of strains of hemolytic streptococci 
of a rather surprisingly high virulence.^®® • ®-' ®^' Hemolytic strepto- 
cocci from human infections are rarely of high virulence for mice, and 
usually a long series of passages was needed before satisfactory virulence 
was obtained. Further interesting observations were that it Avas rare 
to obtain a prolonged survival of all the animals treated hoAvever the 
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dni}; wiis gi\-cn; that living cocci could often be obtained from the 
blood or tissues of treated mice long after the untreated controls had 
died; and that those animals dying after long periods from streptococcal 
infections quite often failed to show the pathologic lesions characteristic 
of streptococcal deaths. Levaditi®^'' had mice dying of streptococcus 
septicemia 18 to 19 days after apparent cure, and Long and Bliss®^ had 
such delayed deaths after 39 days and even after 63 days and 128 days. 
The explanation of such results is particularly difficult if the drug is to 
he considered in the ordinary sense as a germicidal or even as an anti- 
septic agent. 

The criteria of effieiencj" suggested by Buttle®® were: (1) the number 
of lethal doses against which the drug will protect when given under 
optimal conditions; (2) the latest time after the infeetion when the 
drug is still able to save the animal. The minimal protective dose has 
also been used, and the prophylactic value of the drugs when given at 
various times preceding the infection. The latter seems to depend 
largely upon the rate of elimination of the drug from the body which 
depends more or less upon its solubility. It is indeed difficult to prop- 
erly assess and compare the various drugs which are being used in these 
experiments, and if this is true under the comparatively rigid conditions 
of laboratory study how much more difficult it will be in the clinical 
evaluation. It hithy‘®‘ gave a scheme for reporting these experimental 
results, under which the lethal dose must remain constant in both size 
and virulence. To obtain the average days of survival the number of 
mice surviving each day is multiplied by the number of days and the 
sum of these is divided by the number of mice used. Any particular 
drug in its action against any bacterium can thus be compared under 
the above conditions. 


beta hemolytic streptococci have been used in the majority of these 
experiments because their virulence can be kept reasonably constant, 
and the mtraperitoneal route is the most convenient for obtaining 
comparable results. However, various sites have been used in these 
stu( les .IS will be seen later in this rexdew. Berger'® particularly em- 
ptntc the subcutaneous route to produce streptococcal abscesses in 
1 rontosil Soluble” by mouth 5 hours later and repeat- 
tc .' tip t() .) da\s. He was thus able to prevent the general spread of 
le m cction and the establishment of fatal metastases in a high per- ■ 
cen agt o ns mice. He wondered whether all streptococci will be found 
<L strain he used. It was at first believed that 

' acted in a rather specific manner against strepto- 

't-ated in the trade name “Streptozon,” although the 
fid i 5!^ evidence that it was effective in a wider 

himself had found it more or less active against 
hirgely the result of the technical 
’PIi .1 f ^ i"' ^'■H'Pi’iniental work and were soon radicallj' modified, 
siwj-cnt:!*! n '^^’■‘-'Pfocot-cus has been shown to be particularly 
fh-if ft •^''r ! '"I''’’ 11 number of workers considered 

nri Lrv f tl'e Lanccfield Group A, which includes all the 

■driir 'f Lv'l ^ serious hemolytic streptococcal infections in man were 
i n « W and Bliss®'^ found the A and B 

dnu'- w.r*^* ‘ifretted. but in -1 patients with D group infections the 
^lg^ uirt vahicie.ss. It is true that most of the laboratory work and 
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tlie dramatic clinical results in the human have been obtained with 
strains of this group. There has not been enough, comparative work 
done, however, to make this suggestion tenable. Levaditi®-*^ had good 
results using a hemolytic strain (M) from a horse with glanders. 
Trdfouek®^*’ used a highly virulent animal strain (Pion) in his experi- 
ments on rabbits. Davesne and Brunschwick^^ believed they controlled 
a streptococcic epizootic among newborn lambs by the use of “Pronto- 
sil” tablets, Stevens”” in a letter reported the apparent cure' of bovine 
mastitis by means of sulphanilamide, and Seastone,”” using a strain of 
group “C” which gave an acutely fatal infection in animals, was able 
to prevent death with sulphanilamide. On the other hand, Colebrook 
and his colleagues,”®- Long and Bliss®‘ and others had no eonvincing 
evidence that the drugs were effective in man for other than Group A 
infections. It is clear that the evidence on either side is comparatively 
meagre, and until more detailed experiments are available it would seem 
wise to withhold final judgment. The character of the infection induced 
and the relative virulence of the organisms seem to be the important 
factors. 

Other technical methods have also been used with hemolytic strepto- 
cocci. Domagk®" treated rabbits successfully with experimental chronic 
infections in which the joint tissues were swollen and endocarditis was 
present. Trefouel”®* found the rabbit no better than the mouse for 
testing a series of chemical compounds. They used it particularly in 
studying the prophylactic or protective effect of sulphanilamide. 
Biirgers”” carried out extensive e.xperiments on 112 rabbits, 85 guinea- 
pigs and about 500 mice using intravenous, subcutaneous and intra- 
peritoneal infections. Gay and Clark®” showed sulphanilamide to be 
effective in e.xperimental empyema in the rabbit. Kolmer®” used skin 
and joint infections in rabbits in a study of eight compounds including 
the pyridyl sulphide mentioned above. Campbell”” quoted Long as 
believing that “the rabbit is not a particularly good animal, because of 
metabolic peculiarities, on which to test sulfanilamide.” The reason 
for this belief is not clear to the Reviewer, but until a fuller knowledge 
is available as to the mode of action of these drugs every factor must be 
seriously considered, particularly before applying the e.xperimental 
results in animals to the explanation of the curative effects in man. 

There is practically universal agreement that infections with alpha 
hemolytic streptococci (Sir. viridans) are unaffected by these com- 
pounds; but even here the character of the lesion in subacute endo- 
carditis, which is the infection usually considered, practically pre- 
cludes the successful action of any agent, and I have not seen any 
report dealing with animal experiments using a highly virulent strain 
of Sir. viridans. 

Staphylococcus infections in rabbits were included in Domagk’s 
original article.^®" He had favorable results, particularly in acute 
spreading infections, but even in chronic infections curative effects were 
obtained although not as regularly as with streptococcus infections. 
It is of passing interest that the first article in the medical literature 
on the use of these chemicals reported a marked chemotherapeutic effect 
in a case of a generalized staphylococcal infection.”” The results in 
human infections will be discussed later. The difficulty in studying 
staphylococcus experimentally has been to find a strain of sufficient 
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Mreptococci With low Mruience , i nilamide against a thousand 

"ipbSiS. MmhoKnni the urine of snlphanila.nide treated 

patients to lie bacterieidnl against Ks l,p,e been most 

In tlic case of the pne».no«»ns bad s”me effect on 
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the mouse but complete cure w-as uncertain. The explanation offere 
:iisr p;lngedTction of this drug due to its 
is considered necessary for protection against 
Rosenthal (1934)'-’“ showed that formaldehyde sulphoxj late wa 
tivc in curing mice infected wdth one particular strain of } p P . 
mococcus but gave negative results with all other ^YPes and sW 
In a later study'"-'^ he found sulphanilamide possessed a certain degre 
of chemotherapeutic activity against 7 strains of Types i, ii ana i 
infections in mice. He'^'- also found it bactericidal and barrio 
static for pneumococcus in viiro, although no such effect wa « ,i 
with streptococci and other organisms. He and his associates - lu 
showed that this drug was much more effective against pneumococci 
intraperitoneally in rats than in mice and rabbits. 

Rosenthar-^ had much better results when sulphanilamide was com- 
bined with specific serum therapy. Cooper et al.^^ using subcutaneou 
injections of about 10 lethal doses of a highly virulent Type Hi pneu- 
inoeocciis in the mouse was able to demonstrate a definite cura iv 
effect with sulphanilamide. They point out that because of the ex teme 
susee]itibility of the mouse to pneumococcus these results are ot grea e 
significance than the letlial doses wmuld suggest. They^ later obtamec 
good results with the same drug in rats infected intrabronchially wi i 
the same strain of organism suspended in mucin, and by this 
tcehnique further show'ed'® that Type I pneumococcus was controllec 
as effectively by the drug as by the specific serum. A combination o 
drug and serum gave, somewhat better results. On the basis of tfiese 
results they recommend its trial in man and include the suggestion ttia 
the occasional complicating hemolytic streptococcus infection wou 
also be controlled. A more detailed studj'*®“ on some 64 rats infectcf 
as aliove with the strain of Type III pneumococcus showed that the 
effectiveness of the drug treatment varied inversely wdth the interva 
between infection and initial treatment, and with the size of the iiifec - 
ing dose. The treatment would appear to enable the surviving rats o 
overcome the associated toxemia which usually proved fatal m tlic 
controls, since the course and extent of the pneumonia was not appre- 
ciably affected. In a fifth report^®** they used 2 strains of Type II pneu- 
mococcus and here also found the drug at least as effective as tne 
specific antiserum, the combined drug and antiserum giving no better 
results. Krcidler’'’ used rabbits infected with a Type I pneumococcus 
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of high rabbit virulence intracutaneously and found that sulphanilamide 
if given early and in sufficient dose eliminated the pneumococcus from 
the blood, reduced the fever, cured the local lesion and favored recovery 
in most of the treated animals. Schmidt*^® used a Type XIV pneumo- 
coccus in mice intraabdominally and was able to save all the mice if 
treatment with the drug was started within 4 hours of the time of 
infection even when large doses of organisms were used. Whitby'®^ 
gave rather higher efficiency figures for his two diamino anilide com- 
pounds than for sulphanilamide using a Type I pneumococcus in mice. 
All of these results are most encouraging for an effective chemotherapy 
in pneumonia. 

In the experimental study of Proom with meningococcus — first men- 
tioned by Buttle^® — the bacteria in 5% mucin were injected intra- 
peritoneally in mice. Proom^®® showed that the protection afforded by 
sulphanilamide against Types I and II meningococcus is somewhat 
greater than that against hemolytic streptococci when the drug is given 
at once, either subcutaneously or per os. It prevented septicemia and 
death, and he had some evidence that the drug reached the cerebrospinal 
fluid when given by mouth. Rosenthal*^® confirmed Proom’s findings, 
using the same technique, and compared the curative effects of a number 
of related compounds given subcutaneously. The disulphanilamide 
gave better results than sulphanilamide, “Septazine” gave only a fair 
percentage of cures, and “Prontosil” and “Prontosil Soluble” were not 
as effective. The formaldehyde sulphoxylate compound and the 
sulphonanilide were found inferior to the others. A further study 
using 20 strains of meningococci (Types I, II and III), demonstrated 
that sulphanilamide even in single doses 2 hours after the infection, 
especially when given subcutaneously, caused the survival of a large 
percentage of mice. A comparison with serum therapy gave irregular 
results, but when these were combined the results were definitely better 
and demonstrated a synergistic action rather than an additive one. 
Levaditi and Vaisman®-* tested both “Prontosil” and sulphanilamide 
and found these drugs curative in the experimental infection induced 
by meningococci (Types A, B and C) in mucin. There was about the 
same irregularity as they had had in their experiments with strepto- 
cocci. Whitby'®^ used Proom’s technique, confirmed his findings and 
reported that his sulphonanilide tartrate was just as effective as sulph- 
anilamide, the average day survival being 4.2 for the former and 4.1 
for the latter. “Septazine” and “ Soluseptazine” had no appreciable 
effect. Brown®’ compared the relative value of sulphanilamide and a 
potent antiserum and found that S mg. of the drug was practically equal 
to 0.1 cc. of the serum. They also confirmed Branham and Rosen thaP 
that a combined therapy was more effective, and further noted that the 
percentage of positive blood cultures taken 8 hours after the infection 
was lower than when either serum or drug was used alone. 

Because of technical difficulties there has been practically no experi- 
mental work with these drugs on the gonococcus,* but they have been 
widely used in the clinic becau.se they are excreted by the kidney, and 
the favorable results with meningococcus offered some hope that they 
might be efi'ective. For much the same reason the basic laboratory 
study with many other bacteria is relatively meager. Buttle®* did 

* See recent work of Levaditi and Vaisman (note under Table I}. 
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preliiuinavy determinations for members of the Salmonella group and 
other Gram-negative bacilli, obtaining a 75% survival in mice infected 
with B. typhosus and treated with sulphanilamide, although positive 
cultures could be obtained from blood or tissues a week or even a month 
later. Helmholz'® found the urine after sulphanilamide to be bacteri- 
cidal for most bacteria including Proteus, B. coli, B. aerogenes and 
others. Burgers^® found “Prontosil Soluble” had no effect against 
virulent Friedliinder bacillus in mice nor against 7 strains of B. abortus 
in guinea pigs. Despite these results Berger and Schnetz^® reported a 
favorable response to this drug in a patient with Brucella abortus infec- 
tion. Nitti’” had negative results with B. iyphi murium in mice treated 
with sulphanilamide and the evidence from the spontaneous deaths 
in treated mice caused by a paratyphoid organism as mentioned by 
ix^vaditi®- an<l by Long®^ is against these drugs having any useful effect 
on these Salmonella types. Bliss and Long’®’’ used Clostridhnn welchii 
by intraperitoncal injections in mice previously given sulphanilamide 
by the same route and found that the drug protected the mice. The 
3 untreated controls died in less than 7 hours from toxemia. Horlein^®® 
fjiiotcd Domagk as liavinghad better results with the three “Diseptiil” 
drugs than with sulphanilamide against gas gangrene in mice. 

Campbell'’ was unable to obtain any effect with sulphanilamide in 
e.xperimental syphilis in the raljbit. Buttle®* had negative results with 
Trypanosoma rquiperdum in mice as well as with avian malaria in 
canaries. Diaz de Ledn,'*® however, had successful results with “ Pronto- 
si! " in 15 cases of benign tertian malaria in man. 

In the few virus diseases studied, Levaditi and Vaisman®® found ■ 
‘‘I’rontosil” without effect in experimental herpes (encephalitic strain) 
and lymphogranuloma inguinale. Kelson®^ also had negative results in 
e.xperiincntai poliomyelitis in the monkey. The only successful result 
reported to date is that of Rosenthal, Wooley and Bauer’®® with “Pron- 
tosil against the virus of lymphocytic choriomeningitis in mice.- 
These same authors had negative results with other related compounds 
and were unuitle to obtain any effect against the virus of encephalitis 
(bt. Ixjiiis type) or the virus of influenza. 

Cbnical Results, The publications reporting the clinical application 
of many of these new drugs to all manner of human diseases are so 
numerous that only mere references can be given to most of these. 

J o avoid needless repetition dosage, methods of administration and 
other details will not be considered despite the fact that these are often 
of great importance. It may be said, however, that the intravenous 
route wa.s used in the early days of “Prontosil” and “Prontosil Soluble/’ 
>ut the oral and subcutaneous routes are almost exclusively used today, 
and that other methods of administration have been employed only 
under special conditions. Since the chemical methods have been devel- 
oper by l-ulier.-^ and particularly by Marshall and his colleagues®®-’®® 
for determining the percentage content of sulphanilamide in the blood, 
urine, ecrebros})inal fluid and other parts of the bodv, the most effective 
rfosage can be very accurately determined. The mechanism of the 
cx( return b\ the is now better known and the distribution in 

tiiyi.<mes according to their water content has been established.’®®*' 

) .r,“ mr” Streptococcal Infections. Erysipelas. The evi- 

' t I r 1 iciihy III evaluating (he results of any treatment of this disease 
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is its frequent natural tendency to recover with or without treatment. 
It is, liowever, often impossible to predict how severe an attack may be 
in the early stages, and as prompt treatment is advisable evidence must 
depend largely on statistics. In the very young and in the older age 
groups erysipelas is apt to be more severe so that somewhat greater 
weight should be given to the results in such cases. In the following 
condensed summary only the briefest notes are possible. 

“Prontosil” was used in the early cases reported in 1935 both as 
tablets and in the 0.25% solutions. Gmelin®^ treated 10 children and 
normal temperature resulted on the second to third day in 9, and in 
1 on the fifth. Schreus^^® considered the drug a specific and had no 
resistant case in 18 months. Klee and Romer®*’ had rapid recoveries 
even in the aged. Imhauser®^ reported 4 cures. Scherber^^'* in a long 
report compared the drug to “Omnadin” (a lipoid preparation contain- 
ing the fermentation products of non-pathogenic bacteria acting as a 
non-specific cell stimulant), and showed a reduction in the average day 
of fever in favor of “Prontosil.” Roth*^® had a good result in a necro- 
tizing erysipelas of an entire leg as well as in 2 other severe cases. 
Lamport®^ reported rapid clinical results and in 2 cases, despite a septi- 
cemia with purulent metastases, had a prompt cure. In 1936, Kramer®® 
reported 23 cases in which the fever disappeared in 2 to 3 days and the 
temperature and pulse became normal in an average of 4.3 days, under 
other forms of treatment this was 11.3 days. He had two failures, 
apparently due to too small amounts of the drug. Scheurer’®'* had his 
most striking results in this disease and considered it a specific for the 
severe septic cases— other cases recover without treatment. Valerio’®® 
reported success in 3 very severe cases in infants. Tonndorf'®® treated 
22 with no failures, the patients became fever-free in 2 days and often 
in 1. If the temperature did not fall promptly he looked for a compli- 
eation, believing this of value in differential diagnosis. Meyer-Heine 
and Huguenin”® treated 150 cases with only two failures. They were 
particularly impressed by their results in 8 infants. Bloch-MicheP® 
used “Septazine” in 250 cases. In 170 cases of face erysipelas 9 died 
and 8 of these were over 70, but a very severe infeetion in a patient of 
73 was cured. Prankl,®® out of 40 patients treated, did not lose a case. 
He particularly stressed the disappearance under treatment of the 
immature white cells and considered a drop in the total white cell count 
a favorable prognostic sign. Meyer zu Horste”’ gave statistics indi- 
cating the frequent high mortality from erysipelas in the newborn 
ranging from 27.3 to 80%. He u.sed “Prontosil” base orally in his 
infant eases and accounted for at least one of his failures, if not two, 
by the failure of absorption due to lack of gastric acidity. When dilute 
hydrochloric acid was given with the base his patient promptly re- 
sponded. Hartl'® did not find “Prontosil” of any benefit in 21 cases, 
none of them septic, in that the cure was no more rapid than in the 
controls. Anghelescue cf during 1934 and 1935, treated 631 cases 
and compared the results of ultra-violet light therapy in 20. anti- 
streptococcus serum in 17 and “Prontosil” in 12. The average days 
in hospital in all was 15. Under light therapy this was reduced to 8, 
under serum to 12 to 14 and under “Prontosil” to 6. The r&sponses 
to “Prontosil” therapy, as others have reported, were prompt. In 
1937 they* reported particularly on the good results obtained in 6 cases 
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with i-cveiT kidney complications and in which “Prontosil” not only 
cured the erysipelas but also improved the conditions in the kidney. 
Pecker,'’ in a comparison of 50 cases treated by the drug with 50 under 
other treatments, reported a reduction in the duration and always the 
arrest in the spread of the infection in the treated cases, particularly 
when the drug was given orally. Peters and Havard'*' had striking 
results in 47 cases treated by “ Septazine.” The youngest patient was 
4 months old and 3 were aged 70, 81 and 87. The temperature returned 
to normal as a rule in 24 (in 31) or 48 hours (in 12), only 1 having 
p\ rc\ia up to the fifth day, and the spread was arrested mthin 24 hours 
in all cases. 

Breen and Taylor’' studied 46 ca.ses in 35 of which sulphanilamide 
Wits used. Regression occurred in 48 hours in all but 2, one of these, a 
baby, responded soon after, and the other w’as an adult who later devel- 
oped a lung abscess. They were particularly impressed by their 
rcmarkalilc results in the age group 50 to 65. Whitby^'®' successfully 
treated 2 case.® of erysipelas and 1 of cellulitis with “Septazine.” Snod- 
grass and Anderson,"® in a very carefully controlled study of 312 cases, 
treated 104 by ultra-violet light, 106 by “Prontosil” tablets (10 “Pron- 
tosil Soluble"), by a combined treatment in 54 and with antistrepto- 
coecub toxin in 48. Fifteen died and are not considered in the tables 
but the percentage of deaths (4.8) is much lower than in other years in 
the Glasgow are.i. In those receiving “Prontosil” the death rate was 
2 .)%, for the others 6 6 The tabulated results cannot be abbreviated 
but it may be noted that spread stopped in 2 days in 98% in the drug- 
treated ctises tind m 75% of the others; pyrexia over 3 day's in 8% of 
the former and in 41 % of the latter; toxemia persisted after 3 days in 
21 %of the“ Prontosil" cases and in 39% of the others. In a symposium 
on Sulphanilamide Therapy*®® are reports of 42 cases in infants and 
young children in which 37 responded, 3 died and 2 were still in hos- 
lut.d .Gnong these Basman and Perley*’ had 3 cases of abscess forma- 
Uon ui their 9 patients and they speculate, on the basis of the immunity 
in cry sipelas being largely cellular, that the drug may' abort the infec- 
lon ami on it.s withdrawal the bacteria still present may lead to abscess 
formation. 


cspite the ob%ioub difficulties in reaching a definite conclusion the 
I \ H enc e i-cemi uicontrovertible that this group of drugs has a remark- 
of M.>veHt V ' ^ erysipelas at all ages and in its varying degrees 

7'<<'r. It ih of interest that here the results are apparently 
tnuc I css b.i isfactory, although it should be mentioned that compara- 

u.;r'r .‘'T, P'lWished. Peters and Havard*’* gave 

. *1^' /-(•”'? "'tth “ Septazine” as compared with 150 

u!lrl •i-V’’-' ^ antitoxin). The complications 

for fnf I ^ the latter. They suggested 

for uture trial a coinb, nation of antitoxic and drug therapy. 

( ir rn Itlfccliom. \ arious types of angina including sep- 

hiliti . /****^ various complications such as cervical cel- 

infections predominantly caused by hemolytic 
""f 't'OD treated by these drugs with, as a rule, very 

'r^ ^ used “Prontosil” in a scric-s 

e bcp 1C cases and tiicy have had no fatality in this serious type 
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of case in the 2-year period during which this drug was available. They 
gave the liistories of 4 typical cases. Schranz/'^® after 2 years’ experi- 
ence with the drug, reeommended it in cases of angina both intravenously 
and as a gargle, using the dissolved tablets. Recknageh^® gave the his- 
tory of a ease of aeute sore throat with arthritic pains which responded 
promptly. EotW®® reported the successful treatment of a case of strep- 
tocoecus septicemia following a sore throat. Tixier and Eck^“ refer to 
a gangrenous angina eured by “Prontosil.” Kramer®® recommended 
it for septic throats. Scheurer*®^ had an excellent result in a case of 
purulent angina. Domaglt*®® considered the drug valuable when given 
by mouth in all types of oral infections because of its being loeally 
absorbed. Jaeger®® used a concentrated watery solution of “Prontosil 
Soluble” for local application in angina cases. Long and Bliss®^^ cured 

14 cases of tonsillitis and 5 peritonsillar infections with sulphanilamide 
and its derivatives but lost 2 cases of Ludwig’s angina, these patients 
dying within 20 and 35 hours after beginning the treatment. Two cases 
of Ludwig’s angina which recovered under “Prontosil” treatment are 
briefly reported by Palmer'^® and by Lyth.®® Masselh®® studied the 
effect of sulphanilamide on hemolytic streptococcus infections in the 
respiratory tract in 6 cases of rheumatic fever and compared these 
with 6 similar eases given “Aspirin.” The results were identical in 
that recrudescence occurred in 2, adenitis in 1 and death in 1 of each 
group. A very severe tonsillitis with high fever and inability to swallow 
which re-sponded rapidly to intramuscular “Prontosil” is reported by 
Salama.^®^ Peters and Havard'®^ reported success with “Septazine” in 

15 cases of streptococcus tonsillitis, at first thought to be diphtheria, 

after 48 hours of treatment and in a case of faucial cellulitis from a tooth 
after 72 hours. Whitby*®^ had seven successes and two failures in treat- 
ing tonsillitis with “Septazine.” Kenny®® mentioned 2 cases as having 
developed tonsillitis while under treatment for bacteriuria with sulph- 
anilamide. Macnaughton®^ had 2 severe cases of tonsillitis which were 
cured by intramuscular “Prontosil Soluble.” McIntosh'®® reported 
rather irregular results. Hageman®®“ had e.xcellent immediate results 
with sulphanilamide in 7 cases of tonsillitis, but hemolytic streptococci 
persisted in the throat for as long as 5 weeks. Basman and Perley'® 
found all of 15 cases of tonsillitis and similar infections did well, but in 
9 the clinical improvement was marked under sulphanilamide. Brenne- 
mann®® Iiad favorable results in acute hemolytic streptococcal sore 
throats in 6 cases: cultures became negative but, a week after the drug 
was stopped, these again were positive. Smith"® reported an epidemic 
of acute tonsillitis in 45 persons from 1 to 45 years old in which 39 were 
treated. Sulphanilamide was used in 22 (also “Prontosil Soluble” 
in 4) and “Septazine” in the other 17. Hemolytic streptococcus was 
cultured from 31, and from 8 less acutely ill Str. The striking 

effects were in the hemolytic .streptococcus cases in that the acute 
illness was o^•er within 48 hours. There were 5 relapses 2 to 4 weeks 
later and these again gave a prompt response to the drug. Throat 
cultures were positive up to 4 weeks after recovery which suggested to 
him that this treatment may increase the carrier rate. Thirty patients 
were given the drug prophylactically with apparently good results. 
Gallagher®® also had an epidemic of hemolytic streptococcal pharyngitis 
and 33 patients received treatment with sulphanilamide with the 
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result that the length of time the throat cultures were positive was 
significantly reduced, the results seemingly being dependent on the 
size of the dose and the stage of the infection when it is given. 

Olitis media and mastoid infections have been treated with sulphanil- 
ainide and the residts have, as a rule, been excellent with an occasional 
firainatie cure (Hageman,®®“ Basman and Perley*^), and sometimes the 
cases cleared up without a suggested operation being necessary. Hemo- 
lytic streptococcal infections did particularly well. 

Ilemolytic streptococcus meningitis is an infection with such a high 
death rate that the curative results with these drugs is the most con- 
vincing evidence for the high value of this therapy in severe human 
infection. Gray,*^ in 1935, was able to collect from the literature since 
1901 only 60 recoveries, Trachsler rt a1}^ have added 22 from the 
literature and one of their own, if we accept 9 in which the hemolytic 
character of the streptococci is not given (they also tabulate 7 cases 
of non-hcinolytic meningitis), so that the reports from 1901 to 1937 
total <S9 recoveries out of we know not how many hundreds of fatal 
eases in which sulphanilamide and its derivatives \Yere not used. The 
following is a list of cases successfully treated with these drugs, the 
number of cures when known follows the reference. Causse'^ (1) the 
first case reported in February, 1936; Arnold^ (1) and has since had 
4 others*^ (4), Lucus^® (1), \’itenson and Konstam'®* (1), SchwentkeP''* 
oil’ FtiG^er^’ (1), Draeseke and Raynor"*® (1), Weinberg*®® 

/Tr ip Delaunay'®* (1), Hageman®®'* (1), Basman and Perley*® 

_(l), Trachsler (4), Millet"-” (1), Long and Bliss®^ (2), they also saw 
m consultation 9 other patients of whom 8 recovered (8) and Colebrook 
and lurdie " referred to reports by Rouget and Vaidie, Le Mee and 
8a inon and Acal cf al. (3). There have been in addition 6 cases of 
lemo \ tic streptococcal meningitis in Toronto cured by sulphanilamide. 

1 ivc 01 tliesc are reported by vSilverthorne and Brown.*« Thus we have 
a rctorc o at least 43 recoveries in less than 2 years or practically half 
the previous record covering over 35 years. 

with hemolytic streptococci are among the most 
Tlif Mr,t. ef'seases as weli as most variable in their outcome, 

ill ("I o nf ^ "^"'Aing statistics has been recognized by all, and 

f'lcf'n^ *' therapy the favorable results may be due to other 

lerice I m streptococci of reduced virulence. Viru- 

detormined bv'tV and others have emphasized is chiefly 

The sfriL-in ’i- invasion of the organisms into the tissues. 

rcnre-Jcutcd^n^^” ” ’tamed by the use of these new drugs are well 

scntie'aiiortion w*itli outcome in*a late case of 

cured ^ c'tsr>- nf • '1^*'*^^^** 'Ryolvement of the perimetrium. x\nselm® 

pvosaltiinv anil tniscarriage, in one of which there was a 

treatment wis absce.ss. In 1,3 other cases of puerperal fever 

He c-ive ‘‘Vumin'V’ * admittance with excellent results, 

lu g.uc irontosil nitravenouslv in the severe cases Imhatiser®® 
wa-; entimsia.stie over “Prontosil” fho,. J cases, imnauser 

ll!^to^i(*c fif o 1 r therapy for such cases, and gave the 

eiiccuN) • 111 ( 1*^01 l ^ t:as^s (one was due to hemolvtic strepto- 

M.rvev Schranz,-® after a 2-year 

o ii.s treatment, gave as examples of its curative 
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effect detailed accounts of a case of puerperal sepsis and one of post- 
abortion sepsis. Fuge®^ in 18 months’ experience with “Prontosil” 
did not lose a case from streptococcus sepsis — his two failures were: 
in one, death the day after removal of a dead fetus and with strepto- 
coccus and staphylococcus metastases already present; in the other, a 
pure staphylococcus sepsis with widespread metastases. He defined 
sepsis as the condition when "an infected focus has been formed in the 
body from which pathogenic bacteria pass out constantly or periodically 
into the circulation in such a way that subjective or objective disease 
phenomena are produced by this invasion.” He treated 120 women, 
including 14 cases of sepsis, and obtained excellent results. He empha- 
sized the need of general treatment which by itself has often resulted 
in cure. Ti.xier and Eck*®^ reported 1 successfully treated puerperal 
fever case. Vermelin and Hartemann*®’ used the drug only in serious 
cases. They had some difficulty with the available brands of “Pron- 
tosil ” and give details of 2 cases, 1 having a severe chill after the second 
injection and in 1 the drug may have caused the death. Sommer*'*^ 
also reported a fatal result after the intravenous injection of a solution 
made up from a new tablet preparation. 

The best sustained studies of this therapy in puerperal fever and 
related infections have been those of Colebrook and his colleagues, and 
a review cannot do justice to the careful and unprejudiced analyses 
they have made of their results. Their first triaP'^" of “Prontosil” was 
made after a very full study of the effects of the drug in experiments on 
animals, and because of the high virulence of the streptococci demanded 
under these conditions they were not very hopeful that it would be 
successful in the human. They treated 38 cases and reduced the death 
rate to 8% from one of 26.3 in the preceding 38 cases and from an 
average of 22% over a 4-year period. They noted that the strepto- 
cocci could be cultured from the discharges of treated cases just as 
often and for just as long as had been found in their previous cases. 
In a second reporP®*' 26 further cases with no deaths are considered, but 
the statistical study of the different types of infection in the then total 
of 64 cases cannot be profitably reviewed. They believed that in at 
least 20 or 30 of these the course of the infection had been profoundly 
modified by the drug. The most striking results seemed to be in the 
fall in the death rate (4.7), especially from peritonitis, failure of the 
spread of the infection to the cellular surrounding tissues, the rapid 
drop in the temperature and the cure of 9 out of 12 cases with positive 
blood cultures. Their last reporP' covered their results with sulphan- 
ilamide in 100 cases with 8 deaths (a note refers to 15 additional suc- 
cessful cases giving a death rate for hemolytic streptococcal infections 
of 7%). In the final total of 199 cjises of hemolytic streptococcal infec- 
tions treated by either drug the death rate was 5.5 as compared with 
22.8 in the 5 previous years. They believed “Prontosil” is slightly 
better than sulphanilamide. Another excellent report covering some 
of these same cases is that by Gibberd,^® who showed a death rate of 
4.5 for the 157 cases treated between January, 1936, and I^Iarch, 1937. 
This report should be read in its entirety for the detailed analysis of 
this valuable material. 

In the interval between these reports, Ley,®^ who had used ‘‘ Pron- 
tosil” given by various routes for some 2 years, gave his results for 
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37 cases treated therapeuticallj' with four failures (given in detail) and 
for 42 cases in which it was used prophylactically before^ operation or 
other interferences usuallj' associated with a later pyrexia. Of these 
latter cases, 35 did not develop fever and only 1 died. He was very 
enthusiastic but emphasized that treatment should be started before 
48 hours after a rise in temperature to obtain the best results, ^ng 
and Bliss®'® had success in a case of infection after abortion with a 
pelvic peritonitis. FouHs and Barr'*® used sulphanilamide in 22 severe 
septic cases (11 septicemia, 4 peritonitis and 7 others all hemolytic 
streptococci) with a rapid and striking fall in temperature and general 
improvement. In 4, “ Prontosil Soluble” was also given. One patient 
died, making a death rate, from a total of 70 septic cases in hospital in 
a 3-month period, of 1.4%. Peters and Havard'®^ treated a case of , 
jiucrperal fever and infiltration of the broad ligament by “Septazine 
with a prompt curative result. 

llrmohjiic Sirrpfococnis Bactrremia Other Than Puerperal. There are 
a number of reported cases which merit reference. Roth’s case,'®” 
already mentioned, followed an oral infection and was cured under 
“ Prontosil.” Lampert®' had 2 successful cases after erysipelas. Long 
and Bliss®'® treated 3, 1 of these died 7 hours after treatment was com- 
menced, had been ill for several days and was practically moribund. 
The other 2 recovered. Robinson*®® was successful in treating a very 
severe case with “Prontosil” and although antiserum was also given, 
the cure is most ijrohably due to the drug. Whitby*®* treated 5 cases 
with “Septazine’’ and had one failure. McIntosh*®® had 2 successful 
ease.s treated nith sulphanilamide. Mitchell and Trachsler**® treated 
3 children, 1 died and 2 recovered, but for only 1 of these was the drug 
ci\ en credit. Carey®* was successful in 5 cases and Basman and Perley*® 
in 1 . Brcnnemann®® reported a case in a child with an infected hip and 
hemolytic streptococci grown both from this site and from the blood. 

1 lie child was recovering at the time of the report. Macnaughton®* 
treated with success by “Prontosil” a very severe bacteremia from an 
infected ear with repeated positive blood cultures. 

UniinUitic streptococcus peritonitis cases other than puerperal have 
been (l(•ea^ionally treated. Long and Bliss®*® failed in a 4-month-old 
infant, in', did Basman and Perley*® in a baby; and Bernstein*® was 
un'»ucces''ful in a boy of G who also had a bacteremia. Brennemann®® 
curetl a^ boy of 9 and McIntosh*®® reported 3 cases of “primary” peri- 
tonitis in infants and had in 2 a favorable and in 1 a questionable result 
iiiuior J'tilpluiiiiluniidc treatment. 

.4 \ ariety of other hemolytic streptococcal infections have responded 
to this chemotherapy. Gnielin®' gave a short note on his excellent 
rcMilts in 2 ca,scs of empyema after giving “Prontosil” by mouth. 

. chr.niz injected Prontosil” about the site of operation as a pro- 
p i,\ .ictic. Doiungk*^ treated a severe infection in his own daughter. 
After a needle which had entered her hand was removed a phlegmonous 
III .irnmalion spread to her arm. When repeated incisions failed to 
'?[*,(*'*** ’’*1^ infection she was given a series of treatments with 

1 ronto'il by mouth and rectum, and a complete cure was obtained. 

''‘e*'*' Pronto.'^il chiefly as a saturated solution in equal parts 

<'_ a toitol and acetone as a local treatment in a great variety of condi- 
tion', such a- cut,', street wounds, and to replace iodine in surgery. Ix)ng 
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and Bliss®''*’ had success in 2 cases of streptococcus osteomyelitis. Peters 
and Havard'®' were able to stop a hemolytic streptococcal pleurisy' fol- 
lowing an influenzal pneumonia after only two aspirations by means of 
“Septazine.” Browm® reported the marked benefit he obtained by 
the use of “Prontosil” given intrapleurally in 2 patients with strepto- 
coccal empyema after influenza and who were in extremely poor con- 
dition. Bensley and Ross/'' in a special study on methemoglobinemia in 
sulphanilamide therapy referred to a case of hemolytic streptococcal 
pneumonia, cyanotic on admission, and who developed methemoglobin- 
emia so that an estimated 22% of the total hemoglobin was involved. 
In this case the anoxemia was aggravated by this condition. McIntosh’®'* 
had a favorable result in an infant with a streptococcal pneumonia. 
Hageman®®“ listed 6 cases in their pediatric service in 3 of whom empy- 
ema was present before treatment, 2 of these required thoracotomy 
and all recovered. Basman and Perley'® had an empyema in a baby 
cured by thoracotomy and the drug, and a 1 -year-old boy, with an 
empyema 10 days after a pneumonia before admission, died in spite 
of the drug. Smith’''® reported 2 cases of acute septic arthritis of the 
hip, both gravely ill, which recovered under treatment with these drugs. 
Long and Bliss®'® listed 3 cases of traumatic orbital cellulitis with a 
hemolytic streptococcus infection, all recovered. They had also 3 recov^- 
eries in streptococcus urinary cystitis. Colebrook and Purdie®^ mention 
an unreported case of extensive suppuration in the cellular and bony 
tissues of the pelvis, not of puerperal origin, in which a dramatic result 
followed sulphanilamide therapy. A particularly interesting case is 
the one reported by Purdie and Fry’®' of a chronic streptococcal infec- 
tion with many abscesses and a history going back almost 3 years to 
a puerperal infection. The streptococcus found at the time of sulph- 
anilamide treatment was the same serologic type as that grown from the 
primary infection. After 19 days’ treatment in hospital with the drug 
by mouth and local irrigation of the abscesses and use of sulphanilamide 
powder, the discharge lessened, the wounds were healing, the cultures 
became sterile 4 days after and a complete cure was effected. This, 
then, is a short account of the situation in respect to the treatment of 
hemolytic streptococcal infections in man and it must be looked upon 
as indicating a new and highly encouraging advance. 

Staphylococcal infections are different in the type of lesion produced, 
the relatively low invasive character of the organism atid in many 
other ways. The experimental work with these chemicals preceding 
their application to human infections was, as outlined aimve, rather 
meagre and unsatisfactory. Nevertheless the drugs have been given 
many trials and at times with surprisingly good results. The first 
reference to “Streptozon” (“ Prontosil ”) in the literature®’'' reported 
a marked chemotherapeutic efl'ect in a case of generalized staphylo- 
coccal infection. Schranz’®® treated with success an upper lip furuncle 
which contained both streptococci and staphylococci with “Prontosil” 
and also a case of the same kind with only staphylococcus as well as 
another pure staphylococcal skull wound. Anselm,® having had a 
prompt response and a rapid cure in a mixed infection of streptococcus 
and staphylococcus in a patient with high fever after an abortion at 
the third month, treated 2 puerperal pyretic patients with a pure 
staphylococcal parametric infection with equally good rc.-^ults, Schreus’''® 
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found “ Prontosil ” although not as selective as in streptococcal infections 
had nevertheless a definite effect. He treated a young child covered 
with staphylococcal abscesses over most of the body, a positive blood 
culture, and so seriously ill that death was expected daily. “ Prontosil” 
was given by mouth twice a day, the abscesses softened, the temperature 
fell and the patient recovered. However, in cases of furunculosis his 
results were not satisfactory. Imhauser®- had failures in 2 septic cases. 
In one there were intracranial foci and death from meningitis. In the 
other, despite care and prolonged treatment with “Prontosil,” death 
followed with leukopenia, in which no leukocyte reaction could be 
iufluccd e\ en Ijy a turpentine injection. (Was this possibly a case of 
leukopenia from the drug?) TonndorP^’ used “ Prontosil” in phlegmons, 
furunculosis and similar infections and believed it did good, but found 
it impossible to draw definite conclusions. Meyer zu HorsP^^ consid- 
ered the drug shortened the duration of furunculosis in infants. Jaeger*^ 
used the preparation referred to above locally in cases with furuncles, 
carbuncles and a variety of similar conditions and claimed to have had 
e.xeellent results. Long and Bliss®^“ treated with sulphanilamide a 
re,si.stant case of impetigo from which hemolytic streptococcus and staph- 
ylococcus were cultured with the disappearance of the streptococcus 
within 4 days and a slow clearing of the lesions. WaltheP®® mentioned 
2 patients with se\ ere urosepsis, one with S. aureus alone and a positive 
blood culture, the other with this organism and E. coli that responded 
to a combined therapy of “Prontosil” intramuscularly and sulphanila- 
midc by mouth. Ba.sman and Perley'- lost 2 cases with staphylococ- 
cemia, aufl in an osteomyelitis case with a double infection which recov- 
ered noted that the streptococcus disappeared first, and believed the 
drug may have helped, Colebrook and Purdie^’ had 3 puerperal staph- 
ylococcal infections of which 2 were cured. 

Mfiiiugocorcus meningitis is obviously an infection which might be 
c.xpectcd to respond to this new therapy following the experimental 
Work and the remarkaljlc results in the streptococcus cases. Proom’*® 
believed the bacteria arc carried to the meninges by the blood. Schwent- 
ker. (Telman and Ix)ng'''- treated with sulphanilamide 10 cases of men- 
ingococcus meningitis and I of meningococcemia. The drug was given 
suiicutaueousiy and intraspinally .and the cerebrospinal fluid became 
sterile in 3 tiays or less. In the 1 fatal case, the desperately ill patient 
had Jiad a sterile fluid for 3 days and the cell count had been reduced 
to l.)S when he died from a pneumonia on the fifth day. McIntosh*“ 
re[)ortc<i 2 cases of meningitis with bacteremia, which treated with 
spccint- antiserum and sulphanilamide, were both cured. Mitchell imd 
1 r.tchslcr ■ iiad .1 recoveries following a combined therapy of anti- 
serum, antitoxin and the drug intraspinally and by mouth. In one of 
t ic.se tile spinal fluid had given cultures for 10 days but became nega- 
tuc tlic day after the first intraspinal injection of the drug.- Bernstein*' 
reported L recoveries, in 1 receiving only a transfusion of blood the 
recovery was slow, m the other both antiserum and drug were given 
and n-covery was somewhat more rapid. Carey*** treated 5 cases with 
( le ( rug alone given by various routes. The blood cultures were posi- 
in winch the iilood was cultured. All recovered without 

•■-( (pn l.e. B.iMiian and Perkw’- report 2 recoveries, in 1 a single injection 
"1 i.) cc. antiserum was given in addition to the drug therapy. Brennc- 
iii.um treated 1 case with .3 large doses of antitoxin, “ Prontosil Soluble” 
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and sulphanilamide, the case recovered but the value of the drugs was 
of course uncertain. Schwentker, in the discussion of a paper by Bliss 
and Long/®*’ referred to having used sulphanilamide in 52 cases of 
meningococcus meningitis with a mortality of 15% as compared to a 
30% mortality among patients treated with antiserum in the same 
hospital during the same epidemic. The evidence from the above 
results and the experimental work would suggest that a combined 
sulphanilamide-antiserum therapy is perhaps the best treatment. 

Gonococcus infections have been much more widely treated with 
sulphanilamide and its derivatives than the reports in the literature 
would indicate. This is suggested by the relatively high percentage of 
cases of gonorrhea mentioned in reports in which secondary effects, 
particularly in the skin, are being considered. 

Domagb^®"’* compared the chemical structure of “Prontosil” and a 
number of chrysoidine compounds, which under trade names have long 
been recommended for urinary tract infections and for gonorrhea. The 
new drug was therefore given a trial by many. Schreus^®® did so, but 
found it unsatisfactory, although he obtained a definite action on the 
fever and local lesions, especially in acute cases. I have not seen his 
promised report covering his later experience. Becker'® recorded a 
complete failure for “Prontosil” therapy in gonorrhea. Dees and 
Colston^® in a preliminary report gave their results with an exclusive 
sulphanilamide therapy in 19 cases. The active discharge rapidly dis- 
appeared after the following days (cases in parentheses): 1 (3), 2 (7), 
3 (2), 7 (2) — in the others more irregularly. The smears became nega- 
tive in most in the first week after treatment. In 5 or 6 the response 
• was slower and in 3 or 4 there was little if any benefit. They also had 
good results in chronic prostatitis. They found that the drug checked 
the spread and prevented complications, but they fully realized the 
need for a longer and more extensive experience. In 28 additional 
cases (making a total of 47) they had equally good results; there was 
never a progression of the infection even in the cases showing no 
response to treatment. Griitz®® carried out clinical tests, with a number 
of preparations not on the market but supplied from Domagk and his 
associated chemists, in which it was demanded tliat the drug given 
j)cr os be readily absorbed and reach the various' sites where the gono- 
coccus grows as an epithelial parasite, particularly in the lumina of the 
urogenital glands, that local and other treatment be stopped during 
the tests and that the results must be evident in a few days. Under 
these conditions "Prontosil” showed little activity, sulphanilamide had 
definite effects in reducing the numbers and causing the disappearance 
of the gonococci, but this was not constant and the disease sometimes 
progressed so that new preparations were tried. Three of these D.B.90 
(Uleron or Diseptal A), D.B.S7 (Di.septal B), and D.B.32 (disulphan- 
ilamide or Diseptal C) Avere found to be superior to sulphanilamide. 
He reported his results in 36 cases of both sexes with acute anti chronic 
disease showing direct curatiA’c effects in 24 and failures in 12 (of which 
9 were complete). Some of his failures he thought might have been 
due to poor absorption resulting from alkaline changes in the gastro- 
intestinal tract. There were a number of secondary reactions from the 
drugs but none of these were serious. He considered the drug Diseptal 
B (D.B.S7) the best, so that it is not clear why Diseptal A (D.B. 
90) was chosen for the later more e.xtensive study. Hageman,®®" using 
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siilphanilamide, reported obtaining negative smears after 36 hours in 
a case of ophthalmia, and one good response out of three in vaginitis 
cases. Ballenger* had better results in a number of resistant cases by 
a combination of thermotherapy and sulphanilamide and strongly advo- 
cated its use in these resistant tj^pes of infection. Walther^^® referred 
to liaving treated 8 cases with sulphanilamide and regarded it as a 
useful drug. Felke*^ used D.B.90 (Diseptal A) and in a note gave it 
the name “Tliron.” The most interesting point in his report is the 
stre.ss he laid on the necessity of the tissue reactions in determining the 
final and complete cure of gonorrhea whatever the treatment may be. 
He considered tiuit at the fifth to sixth week in untreated gonorrhea 
a stage is reached when a few bladder washings (Janet’s original tech- 
nique) will bring about a cure. He had some 50 case histories support- 
ing this view, and even an epididymitis was believed to bring about 
more rapidly this “preparation for cure.” The situation is different in 
the female in that involvement of the adnexa interfered with cure. 
He had given up the local use of silver preparations in all acute cases, 
at least in male patients. Reference is made to the use of “Prontosil” 
by many clinicians, but, with the exception of Linser, the only result 
was a rapid clearing of the second urine specimen but not a permanent 
cure. He found in 50 cases treated with “D.B.90” (“TJleron”) that he 
could not abort acute cases in that, although the signs and symptoms 
disappeared in 1 to _3 days, the gonococci remained, because time is 
needed for the biologic defense. In ambulatory cases he allowed 2 weeks 
to elapse before giving the drug, and had even better responses in older 
infections and in those with epididymitis. His clinic treats mostly 
male cases, but he said that females were rapidly cured if the tubes are 
not involved. He found the blood of treated cases did not inhibit the 
gonococcus. 


Heron (tlie ^Yinthrop Chemical Company’s name for this drug) 
fa so -nown as Diseptal A) is not being marketed in North America, 
'^^^de available in a number of medical centers for clinical 
na . lie therapeutic results have been remarkably good, but because 
o cer .nil undesirable effects (which have not been reported in the 
literature and which were unpredictable from the favorable biologic 
mcings) le drug has been withdrawn for further laboratory investi- 
'?i"' Ibl male and 30 female cases of gonorrhea, 

nio.s \ .im ni .itory with sulphanilamide given bv mouth and used no 

ITTT S7.3%.: Among the 17 cases 

' 'i* 1.*^ none showed anv beneficial effect at any 

V V. "? nsfng a paper by Bliss and Long,'®*' said that when 

j-ifiMl r whole blood or plasma these become bacteri- 

<•>•1 nt’t'iis, as was also the case with the blood of treated 

tin- (tniii- r success in sterilizing the synovial fluid after giving 

kin nnt 1^/'! I'l Pntients with gonococcal arthritis. Cok- 

il’imlt!^ ’ I'' ni us e.irly results after treating 250 cases with sulphan- 
1 ; Ude per o.. He considered it an effectitm remedy for gonorrhea 

in idi nnrt? I \*^i '^‘'1'”””’. idl the clinical cures could be 

• : d . • 'V'''‘'n"S for 2 to 3 weeks. It must 

fititi ‘■’’j Fn (“iitially toxic doses. Chronicurethritisandpros- 

n 1 i * 'ry infections, but a 

-Miiall group completely failed to respond. 
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Pneumococcus infections have been treated in only a few cases. 
Heintzelman^® had 19 cases of Type III pneumonia, 9 of whom received 
sulphanilamide and 10 did not. Seven of the treated recovered and 
only 2 of the untreated. From 33 untreated cases in Pittsburgh only 
9 recovered, giving a 75% death rate, as compared with 22% under 
the drug therapy. Basman and Perley’- reported a Type V pneumo- 
coccus, meningitis in a child which recovered under this therapy — the 
first proved case of pneumococcus meningitis in their hospital which 
was not fatal. They also had a second case of Type III infection in 
which the drug failed and another which died 15 hours after admittance. 
A Type V as well as an untyped mastoid case and a Type III brain 
abscess case all died. Of 2 cases of Type I empyema 1 recovered and 
1 died, while a Type II pneumococcemia recovered. Millet“^ had a 
successful result in a Type III pneumonia patient. Keith, in Toronto, 
had a case (not yet reported) of Type III pneumococcus meningitis 
which recovered promptly under sulphanilamide therapy. There are 
other scattered references to the use of these drugs in middle ear and 
other infections but the results were rather irregular. 

Kidney hifections. These drugs have been and are being rather 
widely used in kidney infections with E. coli, and other bacteria. Klee 
and Romer“ did not find “Prontosil” of any value in clearing up the 
bacteriuria in an epidemic of typhoid fever. Imhjiuser®- gave details 
of 4 cases of B. coli pyelocystitis which he cured by “ Prontosil” therapy. 
Holzmann^® warned that pyuria in children tends to show defervescence 
and improvement at 7-day periods, a fact which he held as important 
in prognosis and in preventing therapeutic hyper-enthusiasm. Huber*® 
quoted Temming as the first to use “Prontosil” in 3 cases of pyuria in 
children, and Pernice, who had good results in 18 coli-pyuria cases in 
the young. He tabulated his own therapeutic results in 14 young females 
showing the clearing of the urine, the drop in the fever and the favorable 
outcome in both acute and more chronic cases. Hofmann^^ quoted 
Unshelm as having had a large measure of success in similar types of 
cases. Long and Bliss®^'" referred to the slow e.xcretion of sulphanila- 
mide through the damaged kidne.y as a danger in such therapy. Borst-- 
treated 13 cases of coIi-pyeloc.vstitis witli “Prontosil,” and in 5, toxic 
symptoms were produced, and in 1 of these a fatal agranulocytosis 
suddenly developed. Kenny*® reported 40 cases of E. coli infections of 
the urinary tract in all of which there were clinical symptoms which 
disappeared under sulphanilamide treatment, and the urine became 
sterile usually in a few days. The urine of the treated cases shown to 
contain sulphanilamide both free and combined was found to be bac- 
tericidal to a large number of bacteria isolated from the cases. The 
difterent strains varied in their sensitivity to the drug but the patients 
haying resistant strains responded to treatment just as well as those with 
sensitiye strains. Mitchell and Trachsler"* had a case of coli-pyelitis 
which was improyed by the treatment, Hageman®*® a pjiTjria which 
cleared completely in 48 hours, and Basman and Perley^- had a similar 
result but in another the child was sensitiye to the drug. Helmholz”® 
showed that sulphanilamide causes the excretion of an alkaline urine 
which is strongly bactericidal for most of the organisms found in 
urinary tract infections — the chief exception being Sfr. fccalis— and 
that this drug therap.v is successful even in cases of urinar.v insufiicienc.v. 
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diaminodiphenyl sulphone, Buttle®- found this drug 10 times more toxic 
than sulphanilamide in single doses and 20 times in daily doses in 
infected mice, but not for normal rabbits or monkeys. It was, however, 
curative in mice in a dose 100 times less. Proom,^®® in his experiments, 
used sulphanilamide suspensions subcutaneously and orally, but not 
intraperitoneally because of its toxicity by the latter route. Whitby*®^ 
reported on the relative toxicity of “Prontosil Soluble,” sulphanilamide, 
“Septazine,” “ Soluseptazine” and other compounds, finding “Septa- 
zine” relatively non-toxic. Halpern and Mayer®^ found “Prontosil” 
and sulphanilamide slightly but not negligibly toxic, and that they 
affected the nervous system in the order given. “Septazine” was defi- 
nitely less toxic. The therapeutic coefficients they gave as xV for sulph- 
anilamide, j for “Prontosil” and :fV for “Septazine” in the mouse and 
other animals. Hawking,^® in a pharmacologic study of sulphanilamide 
base, reported that in acute poisoning the central nervous system was 
involved but the other organs showed no evident change. In a 1:1000 
solution it had no effect on the rabbit intestine or guinea pig uterus 
in vitro, and a 1.5% solution did not change the blood pressure in the 
cat and dog. Large doses in the peritoneal cavity had practically no 
irritating effect. The toxicity tests by Rosenthal'®® on sulphanilamide 
and other compounds have already been mentioned. Hageman®®'' 
studied the pathological lesions in mice produced by 50 mg. of “Pronto- 
sil Soluble” or 20 mg. of sulphanilamide given parenterally each day 
for 2 weeks. There were no reactions noted to the first drug, but with 
the latter severe nervous symptoms occurred. The finding of hemo- 
siderin in the spleen of the sulphanilamide-treated animals '.suggested 
increased blood destruction. Barlow'® found the M.L.D. for “Pron- 
tosil Soluble” and disulphanilamide per os was over 40 gm. per kilo 
in mice, that for sulphanilamide given in 50% acacia was 6.25 gm. 
By the subcutaneous route the M.L.D. for “Prontosil Soluble” was 
6 to 8 gm. and for sulphanilamide 2.75 to 4 gm. per kilo. 

Toxicity in Man. In this brief consideration of to.xicity in animals 
it may be noted that many factors influence the results, and that the 
animal species differ in their reactions. It is, therefore, only in man and 
almost e.xclusively when he is suffering from some infection that useful 
facts about the actual toxicity of these drugs in human therapy can 
be obtained. The literature on this phase of the subject covers the 
vast majority of all the reports. I will attempt very briefly to group 
these under a number of headings. 

Blood. Many have realized the potential danger suggested by the 
presence of the benzene nucleus in most of these drugs. Cyanosis is 
one of the most common of the secondary effects. Its explanation is 
far from clear. Colebrook and Kennw''®° first called attention to the 
occurrence of sulpheinoglobineraia in “Prontosil” treated cases. In 
3 cases of cyanosis in which the respiratory rate was unaffected this 
condition was associated with the use of magnesium sulphate. South- 
worth"® noted that cases treated with sulphanilamide showed a drop 
in the CO 2 combining power of their blood plasma, and in 2, clinical 
acidosis developed after large doses of the drug. I^rong and Bliss®’’’ 
reported 4 cases Avith slight cyanosis and rapid l)rcathing which were 
diagnosed as acidosis, and also 3 cases of sulphemoglobincmia. Xone 
of their patients had had saline cathartics or laxatives. FoulL and 
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Barr^*' had 2 cases with slight cyanosis, in only 1 of which had mag- 
nesiinn sulphate been given. Thomas case of streptococcus menin- 
gitis developed under “Prontosil” an extreme cyanosis with dyspnea. 
Schwentker’^^ had a fatal case in which clinical acidosis, dyspnea, 
reduced COo combining power of the blood and slight cyanosis devel- 
oped. Ixing’ and Bliss^J' found cyanosis in three-quarters 'of their 
patients treated with sulphanilamide, but they did not consider that 
it warranted stopping the treatment. In practically all their patients 
a fall in CO 2 combining power of the blood occurred and they recom- 
mended giving sodium bicarbonate to prevent this, and sodium laetate 
was used to cure and prevent acidosis. Frost^ reported a case dying 
of respiratory failure in which cyanosis developed after 2 5-cc. injections 
of “ Prontosil ” and 12 tablets of “ Septazine” in 2 days. Sulphemoglo- 
bin bands were found in the blood at autopsy. Magnesium sulphate 
had not been used. Discombe,^^ having discovered a case of sulphemo- 
globinemia with extreme cyanosis after sulphanilamide therapy, studied 
a series of 7 cases and found the former in 6 receiving over 5 grn. of the 
drug, and in 3 of these also a marked cyanosis. The association with 
magnesium sulphate is indicated in all 6 cases, in 1 the salt having been 
used only as a skin dressing. In 1 case, despite long use of the drug in 
the absence of sulphate, there were no abnormal pigments in the blood. 
The danger in anemic patients is suggested and the need of spectroscopic 
Idood tests is stressed. Paton and Eaton*^® studied this problem in 
some detail on 20 cases and concluded that magnesium sulphate given 
with sulphanilamide usually gives rise, often rapidly, to sulphemo- 
globinemia, and without this salt the drug is well tolerated, but in some 
cases methemoglobinemia develops. The latter condition clears rapidly 
after drug is withdrawn and giving oxygen is helpful, the former may 
last for as long as 6 weeks and oxygen is of little value. Peters and 
Havard'-* had no case with cyanosis or other clinical signs suggesting 
sulphemoglobinemia from 215 cases treated Avith “Septazine.” Borst" 
had a patient who became seriously ill under “Prontosil” therapy, 'vith 
dy.spnea and Clieyne-Stokes respirations, but without cyanosis, 
by’®' had no case of sulphemoglobinemia in 20 cases under "Septazine.” 
Kenny®® had 7 cases from 47 treated with sulphanilamide in which 
there was methemoglobinemia Avithout symptoms. Snodgr.ass and 
Anderson^'®, reported only 2 cases of cyanosis from 160 treated Avith 
Prontosil and in these treatment aa'us continued. Bensley and Ross" 
shoAved that methemoglobinemia is not necessarily related to dosage of 
.sulplianilamidc. I hey studied the hemoglobin (total, o.xygen carrying 
and met- coinpounds) in a scries of cases and indicated that in certain 
cases anoxemia may be aggraA'ated by an anemia and methemoglobin- 
emia. 1 he need of spectroseopic tests Avas indicated in a case of pnen- 
moma. Hageman®®® reportefl cyanosis associated Avith methemoglo- 
unemia m idmut half^ of their treated cases. Marshall and Walzl 
haAing noted cyanosis in a large number of cases tested the blood of 7, 
and found m clinical cyanosis there may not be a decrease in oxygen- 
c.irrA mg capacity of the blood nor the presence of non-functional iron 
pigment (methemoglobin). Further they shoAved that "dark bloods 
uiA e no more than traces of this pigment, so that it can be eliminated 
as the ciiiisc of the cyanosis in at least 5 and probablv Avas not the on!} 
cause ui 2 other cases. They suggested as an explanation a black 0 x 1 - 
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elation product of the drug staining the red blood cells. Archer and 
Discombe’’ concluded from their study that sulphanilainide, like phen- 
acetin and methylacetanilide and other similar drugs, can form sulphem- 
oglobin or methemoglobin in the blood. They are derivatives of aniline 
and nitrobenzene compounds and act as catalyst's. The drugs with 
CelisN < in their structure are apt to cause these changes. How methem- 
oglobinemia is formed is unknown they said, but sulphemoglobinemia 
they believed is formed from excess hydrogen sulphide produced by 
bacteria in the bowel, and that in the presence of these drug-catalysts 
the sulphur pigment is formed with relatively smaller amounts of the 
sulphide. The effect of magnesium sulphate they considered as due to 
the more fluid bowel contents favoring bacterial growth, and that low 
residue diets can to a degree control this sulphide produetion. They 
reported 3 cases, cyanotic after “ Septazine” therapy and not on a low 
residue diet, in 2 of which sulphemoglobinemia was present. Colebrook 
and Purdie^’ examined the blood in .53 of .58 cyanotic patients receiving 
sulphanilamide and found sulphemoglobinemia in 13, methemoglobine- 
mia in 24, and both in 8. 

Anemia is a possible secondary effect and in infected cases is con- 
fusing as to its etiology. Long and Bliss®'*'^ had 2 severe acute anemias 
in patients receiving sulphanilamide. Harvey and Janeway’^ reported 
acute hemolytic anemia in 3 cases receiving large doses of sulphanila- 
mide, which cleared up after the drug was stopped. Kohn®'' also had 
a case of this kind and considered tha!t it must have been due to a pre- 
disposition. It is of interest that Jaeger^ found “Prontosil Soluble” 
prevented to a degree coagulation of the blood, and that in Frost’s^* 
fatal case after a total of 10 cc. “Prontosil” and 12 tablets of “Septa- 
zine” the blood at autopsy is reported as having been dark and fluid. 

Although several writers refer to the reduction in the number of 
leukocytes as a favorable sign in this kind of therapy, a few cases have 
occurred in which leukopenia was present. Masselh®- had such a case 
in which the white cell count fell to 3700 under sulphanilamide but 
slowlj' rose after withdrawing the drug. Plumer,’*^ in a patient with 
subacute bacterial endocarditis (Sir. viridam- in the blood), found a 
sudden fall in the cell count from a previous 21,000 to 400 and the 
complete absence of neutrophils, the patient died with the signs and 
symptoms of agranulocytosis. Borst“ had a case with a history of 
bleeding gums, and other hemorrhagic disturbances some years before, 
who while being treated with “Prontosil” died following a rather 
sudden drop in the white cell count. A'oung,’®- realizing that because 
of the types of infection treated by these drugs the presence of agranu- 
locytosis if caused by the therapy could be readily overlooked, under- 
took the study of the leukocytes in treated cases. He reported a fatal 
case of agranulocytosis which suddenly developed under sulphanilamide. 
jMcIntosh'®^ had a case of granulocytopenia in a baby under small doses 
of sulphanilamide. These are rather rare occurrences but serve as a 
warning against the possible liarm of these compounds in certain 
individuals. 

Effects Seen in the Skin . — The skin rashes and other cutaneous reac- 
tions are rather common secondary effects during the use of many of 
these drugs. An analysis of these should be made by an e,\pert derma- 
tologist so that we may learn more acairately the site of these dis- 
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turljiinces and whether they are due to changes in the blood, the walls 
of the capillaries or in other tissues. The staining of the skin with the 
dve compounds is commented on in most of the early reports, but very 
little is said about unpleasant reactions. 

SnmtivUy to Gmelin'^ as well as Schreusi®® specifically men- 

tion that “Prontosil” did not increase the light sensitivity of the skin. 
However, under sulphanilamide therapy Menville and Archinard^'’^ 
had -1 cases in which after exposure to the sun such a sensitization was 
shown liy severe reactions. Frank^* reported 2 similar cases, Newman 
and Sharlit''° 4 and in a note referred to 6 others, and Grosjean“ 1. 
It is of interest that of the 11 cases in the last group with histories 
available, 7 were cases of gonococcus infections, and in a large propor- 
tion of the cases with cutaneous reactions to be referred to below this 
type of infection seemed to predominate. Of course, such ambulatory 
patients arc subject to sun exposure, which may explain the incidence. 
Colebrook and Purdie®’ and many others have never seen this phe- 
nomenon. 

Skin Raahcfi. Peters and Havard*"^ had only 1 case with a macular 
ra.sh out of 215 “Septazine” treated patients. Ley®^ reported only a 
slight and temporary urticaria in 2 from nnmerous cases treated with 
“Prontosil," Griitz,®® using drugs of the “Uleron” series, recorded 
skin disturbances in 7, and Felke'*’ with “ Uleron” had only 1. Schwent- 
ker and Gelman''**’ studied particularly the sulphanilamide rash. They 
had 10 cases from a total of 180 treated persons with an early rash, but 
in about half of all the cases it developed later (10 to 14 days). It 
was morbilliform in appearance and faded whether or not the drug was 
withdrawn, but more slowly if the drug was continued. It was often 
associated with a fever. Hageman®*® reported that in 1 of every 6 
sulphanilamide cases fever occurred, and in half of these there was a 
morbilliform rash. Goodm,an and Levy®* had 2 cases of toxicoderma- 
tosis in gonorrheal patients, in 1 there were hemorrhagic lesions and 
they believed it might have an allergic basis. Schonberg*®^ recorded a 
ease in which a purpuric and scarlatiniform eruption, apparently as an 
idlergie reaction, followed the use of sulphanilamide. Salvin'®® described, 
m a jjatient with acute urethritis, a hypersensitivity to this drug with 
uriieana and other lesions of a type so severe that this therapy had to 
he gnen up. Colebrook and Purdie®’ never observed morbilliform 
rashes nor were the mild skin reactions ever associated with fever. 

mne\ luid an example of dermatitis medicamentosa in a recurrent 
gonorrheal case which was so severe that hospitalization was necessary. 
. I\ ers reported a severe exfoliative dermatitis with edema, purpura, 
fe\ er, cfi.smophilia and other changes in a patient who had taken 88.3 gm- 
of tlie drug for a gonorrheal prostatitis. No attempt has been made 
to loni ’ the literature, but enough has been mentioned to indicate the 
potential danger. It may appear that sulphanilamide is particularly 
resiionsihle for most of these reactions, but this is probably due to the 
va.stly greater numbers being treated with this drug. 

1-ever occurs m some cases and this adds a difficultv to the differential 
diagnose.s. lamg and Bliss®''- found that “Prontosil Solution” pro- 
duced hut one toxic effect, namelv, fever. Hagcman and Blake'" 
reported it.s oeeiirrenee m 21 of 134 cases under sulphanilamide treat- 
iiKiit ,ind compared the associated reactions to those of scrum sickne.ss- 
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Fever is mentioned by Recknagel,^-® Roth/^® Griitz,®* Felke,’^ Cole- 
brook®®'®^ and a number of other authors. 

The gastro-intestinal tract shows certain reactions to these drugs. 
The preparations used for oral administration, the relative irritability, 
the psychic effect where the dye drugs are used, the acidity in the 
stomach all need to be considered. Although the pharmacologic studies 
showed no evidence for any effect on smooth muscle, yet the occasional 
diarrhea (Recknagel,*®® Bucy-®), the desire to defecate (Colebrook and 
Kenny ,®®“ Long and Bliss®^“), and the frequently reported nausea, all 
indicate that in sick patients the effects may be somewhat different. 
The report of Schneider'®® on the une.vpected violent reaction in the 
smooth muscle organs of the uterus, i*ectum and bladder in his case is 
of some interest. 

The kidney seems relatively resistant, although Colebrook and 
Kenny®®“ reported some effects, Whitby'®' found a certain irritation 
from “Prontosil Soluble” and sulphanilamide, and Mitchell and 
Trachsler"® had a case of hematuria after large doses of these two 
drugs. The most unfortunate series of deaths following the use of 
Elixir of Sulphanilamide-Massengill need only be referi’ed to.' The 
kidney damage was shown to be due to the diethylene glycol content 
of the mixture, and the sulphanilamide was in no way responsible for 
the tragedy. 

The nervous system, although involved in the acute to.xic effects- of 
these drugs in animals is practically never affected in man. The 
occasional case of dizziness, headache and similar symptoms are prob- 
ably of circulatory origin. Whitby'®' merely mentioned a case that 
he had heard about with effects in the nervous system. Bucy’s®® case 
of optic neuritis is a most e,xceptional incident, and here the ferrous 
sulphate given with the sulphanilamide may have been in part respon- 
sible. 

In summing up these secondary reactions it may simply be repeated 
that the chemical makeup of these drugs suggests possible harmful 
effects. The growing e.xperience in treating patients has shown the 
need of appreciating the dangers potential and demonstrable, but 
these should not cause the splendid results of this type of therapy to be 
forgotten. 

The Mode of Action of These Therapeutic Drugs. We have only 
the most superficial knowledge of the actual therapeutic mechanism of 
such well established and pragmatically effective drugs as salvarsan 
and its related -compounds. Nevertheless it is evident to all that the 
knowledge of the mode of action of the drugs we are considering would 
be of immense help. 

Direct Action on the Bacteria. It was evident from the very beginning 
that we were dealing with a type of action in these drugs rather different 
from that recorded for most previouslv used antibacterial chemicals. 
The original experiments of Domaglv*®" were based on the idea that 
chemical compounds with no appreciable bactericidal effect in ritro 
might be active against bacteria in riro and that is how it turned out. 
Nevertheless, a great many attempts have been undertaken to demon- 
strate some direct destructive action and it would appear that these 
have failed to clearly show such an action. It is recognized that com- 
paratively slight changes in culture media will prevent growth of many 
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bacteria and that bacteriostatic effects are soon followed, as a rule, by 
the death of the organisms. It would therefore be of little value to 
divide sharply bactericidal from bacteriostatic effects. 

Levaditi and Vaisman®-"’*’’' confirmed the work of Domagk in that 
they were unable to demonstrate any bactericidal action of “Prontosil ” 
in vitro by various technical procedures, nor did they find any loss in 
mouse padiogenicitv of streptococci even after prolonged contact with 
“ Prontosil ” in the test-tube at 37 ° C. Their assistant Deutsch showed 
tluit streptococci would not grow in either chicken plasma or embryonic 
juice, but if cellular elements were present growth followed with or 
without “ Prontosil,” and in the former case the cocci were fully viru- 
lent. Another assistant found the drug did not affect the growth in vitro 
of ameba. The results in their animal tests led to the theory that the 
drug might act on the microbe by making it more easily destroyed. 
This took place, they believed, tlirough the drug’s action in preventing 
the changes associated with adaptation to the animal body such as 
capsule production. It may be significant that they used in most of 
their experiments an animal strain of streptococcus, and since such 
animal strains form capsules much more often than do human strains, 
the presence of easily demonstrable capsules may have overimpressed 
them. The theory has to do with adaptive changes which make the 
bacteria less readily phagocytable, and should be so considered. The 
writer has not seen any report in which their e.xperiment proving tins 
theory has been repeated. They showed that streptococci previously 
grown in the animal body and not m ciilhtre media when injected into 
other mice were practically unaffected by “Prontosil” therapy. In an 
earlier article''^ they ga\'e some evidence that these drugs had effects 
against leukocldin and hemolysin but they did not develop this evidence 
in their more complete paper. They®-' further noted degenerative 
changes in the extracellular meningococci in treated mice preceding the 
final sterilization of the exudate. Fourneau®®* showed that sulphanila- 
midc gave a definite inhibitory effect on molds and certain higher vege- 
table cells and contrasted this with its innocuous effect on animal cells. 
Domagk, in a later report,<5<^ gave a table of in vitro tests with the 
^'Vi ^'’"‘^^Insils” showing no effect on the growth of streptococci, and 
added that sulphanilamide behaved similarly. He partly agreed with 
Ix‘\:uhti s view but believed there were also other factors involved. He 
consiflercd that in the first phase the drug is bound in the body to the 
)actcria iind he noted swelling and other degenerative changes in the 
non-piiagocyted cocci. Colebrook and Kenny®®“ did not believe the 
cocci are killed by ‘Prontosil Soluble” or by a compound formed from 
It m the body. Ihey found a 2.5% solution killed streptococci in 1 to 
•i hours I/I vitro but serum prevented this. The dilution of serum with 
tlic drug cau.scd some inhibition of growth. Because their strain of 
streptococcus formed capsules in defibrinated blood containing the drug 
Af-'i it they did not support Levaditi’s idea. Bloch- 

Michel- fomid mice infected and cured were not immune to later 
infections. Colebrook”''''’ in a number of ingenious experiments was able 
to demonstrate III vitro a certain inhibitory action by sulphanilamide 
.ig.nnst relatively small numbers of cocci, and ver\' slight effect with 
‘”.,*’■‘''“‘■''1 •»"nans but not with that of mice or rabbits. 
Ircfou..!-’ considered, since “Prontosil” had been shown to be effee- 
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tive against “established infections,” and also, since animals respond 
even after the blood is invaded, that these facts were against Levaditi’s 
idea of adaptive changes being the factor. Another finding of interest 
was the later deaths of treated mice which were found to be sterile and 
free from lesions. They also noted the absence of immunity in treated 
mice and were never able to demonstrate agglutinins for the strepto- 
cocci. (This might suggest that an antigenic alteration had taken 
place.) Long and Bliss®^" agreed with others that dilutions of “Pronto- 
sil Soluble” had no effect on the growth of hemolytic streptococci, but 
with sulphanilamide 1:10,000 a definite reduction in growth was 
observed even in the presence of 50% serum. This dilution also inhib- 
ited alpha and gamma streptococci. Types I and 11 pneumococci. 
Neisseria’ from the throat, M. Mragejtns and 2 Ilamophihis cultures, 
but had no effect on staphylococcus, certain Salmonella strains and 
strains of B. dysenteria. These inhibitions are only effective in increa.s- 
ing the lag after 2 hours’ incubation. They did not confirm Levaditi 
and Vaisman’s observations on “capsules,” but believed the cocci are 
in some way damaged before phagocytosis takes place. Rosenthah^^“ 
had found in 1934 that formaldehyde sulphoxylate would cure mice 
infected with a single strain of Type I pneumococcus, and that these 
mice were immune to the same and other strains, but this point is not 
mentioned in his later work'-^*’ with sulphanilamide. In a third report, 
he demonstrated both bacteriostatic and bactericidal action on pneu- 
mococci with sulphanilamide in high dilutions in vitro and believed this 
could e.\'plain its therapeutic effect, but there was no such action in vitro 
against streptococci, S. albus or E. coH. Nitti^'^ showed sulphanilamide 
(1:1000) had a definite bactericidal effect against a small inoculum of 
streptococci in media which did not occur with compounds in which 
the sulphonamide radical was in the ortho or meta position. They also 
recorded a similar effect on 2 strains of pneumococci and on B. ahorfvs 
but no effect on staphylococcus, B. coli or B. typhi vivriinn. Buttle^^ 
found sulphanilamide 0.04% delayed growth a little with S. acrtryclcc 
and B. typhosus but had a greater effect on pneumococci and strepto- 
cocci. They also reported that the treated and surviving B. typhosus 
mice sometimes showed agglutinins and some immunity, w}iich was 
not the case in the streptococcus mice. (It would be interesting to 
know which antigen of the bacillus produced these agglutinins.) 
Burgcr.s-® was unable to demonstrate any bactericidal action Ijy “ Pron- 
tosil” or “Prontosil Soluble” on various strains of streptococci or 
pneumococci in the test-tube by any method, nor that a linkage with 
proteins in blood or serum increased this action either in vitro or in riro. 
He failed to find any effect of these drugs on the hemolysin or virulence 
of many strains, nor did they affect capsule production by Fricd- 
liiiuler’s bacillus or Type III pneumococcus. Even after prolonged 
contact of streptococci with “Prontosil” in vitro no lessening of viru- 
lence was obtained, and he believed that the dye rapidly left the bac- 
teria by difi’usion in the peritoneal fluid of the injected mice. How- 
ever, he did find evidence that streptococci stained by “Prontosil 
Soluble” in vitro became more permeable to vital staining with dilute 
crystal violet as compared with streptococci from infected mice after 
being washed and similarly stained. Staphylococci were not so mark- 
edly affected by this procedure and pneumococci not at all. Capsules 
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could not be demonstrated on the peritoneal streptococci, but to the 
Reviewer that is not a very important argument against an adaptive 
change, but his failure to find any differences in phagocytic tests ii) t'itro 
was important. However, he showed that streptococci treated with the 
drug for some hours, then washed and injected subcutaneously in guinea 
pigs produced reactions very definitely less than were obtained Avith 
the untreated AA'ashed cultures, and this Avas fully confirmed in the 
histologic studies. Similar studies Avith staphylococcus Avere negative. 
Long and Bliss*”“ could not confirm the finding that the serums of 
treated cases Avere bactericidal. They shoAA'^ed that streptococci con- 
timicd groAving in the peritoneal cavity of mice for several hours after 
injection, and they found no eA'idence that the chemical killed or 


injuretl the cocci since the exudate remained fully A'irulent Avhether or 
not the cultures Avere positiA-e, the positiAm cultures Avere ahvays 
‘ mucoid or “matt,” and the capsules on the cocci free in the exudate 
seemed unaftected. They suggested a metabolic change might make 
tliem more susceptible to phagocytosis and are quite definite in their 
l)elief that the drug effect is on the streptococci and not on the body 
cells. Buttle®- had some cA'idence using small inocula that the blood 
of monkeys treated Avith diaminodiphenylsulphone or sulphanilamide 
became biu'tericidal for streptococci. HaAvking’'* reported that trypan- 
o-'o^'p * withstand a 1 ; 400 solution of sulphanilamide for 24 hours at 
•i( C. Mellon and Bambas^’*’ Avere unable to shoAV that sulphanilamide 
ha cl any effect on the dehydrogenases of Type I pneumococcus. They 
s lOAAcd, hoAvcver, that the spinal fluid of a treated case Avas markedly 
)actenostatic for streptococci. Barron and Jacobs” found sulphanil- 
ainiue slight y inhibited the oxidation of glucose by hemolytic strepto- 
cocci and the oxidation of glucose and lactate by B. FricdVmdcr. 

1 rontosil had no sucli effects. Kenny® did some 96 tests Avith the 
oir”!( ^^^<^”'ing sulphanilamide and found the bactericidal 

v. amount of drug in the urine. They tested a 

•lilil'V' other bacteria from the urinary tract 

rnl ^”^ly resistant one. Dees and 

'9 ™ Hi I as having found that the urine of patients excreting 

strcmtoccK-er'^'n ir i activity against beta hemolytic 

(Icfidod Iv i.t . I*"’ loiind the drug excreted in the urine had a 

sofittin.r ,IV particularly in alkaline urine against urea- 

H. ^^I'otcus avimomo), as Avell as B. coU and 

Shinid'’!^ conV ' I'^u found fully resistant. Mellon and 

of the drmr results Avith a 1:10,000 concentration 

• ‘f, “I>d recorded the, imi-inrlnnl rvLcprvnti’nn tliat if 


if lirotli -ilfinr. L . I enect on is. colt is more marken tnan 

afivc <4fm witli -^r* f”*d preA’iously found a similar potenti- 

•saline 'jolntimi cn'l'.''''! using hemolytic streptococci, in that dilution in 
the presence of nor'^-Ti ^ fiucteriostatic effect of the drug and in 
Tluve results mv . ^erum this effect Avas further increased, 

ri-siilis G-iv in vitro tests and in riiv clinical 

UTit.static cLn L sulphanilamide had only a liac- 

uever i.y it.self slerilim'nt t'i streptococci, and that it 

fvari-itimi in „ I . ’t ^ noted distinct dcgencratiA’c change.-' 
the inflnencf' of i‘h * staining) in the streptococci under 

'tifliHuce of the drug in scrum, and cultures from treated pleural 
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exudates showed some increase in “matt” over “mucoid” colonies but 
only in the primary culture. The virulence was unaffected. Bliss and 
Long^®* in a study of this problem concluded that inhibition of growth 
in vitro, and a change in the bacteria permitting their pliagocytosis 
in vivo, are the only real direct effects produced by sulphanilamide. 
They failed to demonstrate in the streptococci from treated mice any 
alteration in type of colony, virulence or capsule formation. Experi- 
ments in mice infected intraperitoneally with B. welchii and treated by 
the drug showed the bacteria to be inhibited, and this reduction in 
multiplication to a rate at which there cannot be produced enough 
“leukocidin” or other toxins to inhibit rapid phagocytosis e.xplained, 
they believed, the curative effects in these as in the other bacterial 
infections. The evidence from the B. welchii experiments is somewhat 
difficult to evaluate. This organism readily forms capsules in the 
body. The untreated mice died after a few hours obviously from tox- 
emia. Phagocytosis began almost at once. The drug was given before 
the inoculation. The periodic study of the peritoneal exudate showed 
marked phagocytosis in both groups at first. As the number of free 
bacteria in the untreated mice increased so did the number of those 
phagocyted. In the treated the numbers of both free and phagocyted 
bacteria decreased. Capsules are not mentioned but there is no evi- 
dence that their production did not play a part in the results recorded. 
This experiment of peritoneal infection with B. welchii is not of course 
directly comparable to gas gangrene in man in which the inhibition of 
phagocytic action is manifest. However, this experiment clearly demon- 
strated the striking bacteriostatic effects of the drug. 

It is evident that under certain conditions the growth of bacteria is 
detrimentally affected by these drugs both in vitro and in vivo. This is 
indicated by morphologic changes and by inhibitory and even bacteri- 
cidal effects, but these effects, although seldom strikingly demonstrable, 
may nevertheless be of primary importance for the final destruction of 
the bacteria by the defense mechanisms in the body.'*' 

The Effect of These Drugs on the Body Defenses. It is generally 
accepted that the body defenses are the important and necessary fac- 
tors in the final curative effects of this type of therapy, and most of the 
clinical reports emphasize the danger of relying solely on the action of 
any of these drugs. However, it is not at all clear what actually are 
the effects of these compounds on the defensive mechanism. That there 
may be harmful secondary effects is evident from the discussion already 
given but whether stimulations or other benefits result from their use 
is undecided. 

Domagk‘'®“ stressed the part played by the neutrophils and the mono- 
cytes, as have many others .since. Levaditi and Vaisman®^'' showed that 
these drugs do not prevent the growth of fibroblasts and other cells in 
tissue cultures. The inconstancy of their experimental result.s clearly 
indicated that they were dealing with individual differences in the sensi- 
tivity or resistance in their mice, and that the balance of bodily defense 
is often unstable so that late deaths in treated mice sometimes occurred. 
Domagk later^®'' showed that the inhibitory effect on bacterial invasion 
was important and suggested that the monocytes may be activaterl. 
Jaeger’s®® results showed “Prontosil” actetl locally and he gave some 

* Levaditi .and Vaism.an showed anticndotoxic cfTcets with certain .'ulphone and 
sulplioxido drnps (Table 1). 
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evidence that it stopped excess exudate, changed the daaracter of the 
pus softened the wall of abscesses, had an astringent effect, helped the 
SuTation of blood (“Prontosil Soluble” did not) and like other azo 
dvJ favored granulation tissue. He cited the rapid ^ 

edema in erysipelas as suggestive of the ^ying effect of Prontosil 
Treffoueh'^ mentioned the finding of cocci in the blood after treatment, 
and although these bacteria disappeared under further treatment the 
animals usually died but showed no streptococcal lesions. Long and 
Bliss®^ believed that the neutrophils at first and the monocytes later 
were the factors which finally control the infections. In their experi- 
ments the drugs were not given until 8 hours after injection of the 
streptococci and they recorded that all but 4 of 102 mice had positue 
blood cultures 12 hours after the intraperitoneal inoculation, ilns 
may e.xplain why they had so many late deaths in these treated animals. 
IMicc are very sensitive to streptococcal infections and a number ot 
spontaneous epidemics in laboratory mice have been reported, so that 
there is just a possibility that some of these late deaths may have 
followed a reinfection by cage contact. Berger’s studies'^ on su 
cutaneously infected mice led him to consider the effects of the drug 
on abscess formation. He found very little effect on the piimary 
reaction, a certain degree of limitation and a more rapid evolution o^ 
the process but quite definitely a prevention of septicemia. Rosenthal 
working with sulphanilamide and pneumococci found a much more 
marked localization of the infection in the mice in which life was pro- 
longed by the drug and there were fewer cocci found in the blood in 
these mice than in the untreated controls. Biirgers^® stressed the 
increase in cellular defense as an individual factor of first importance. 


and this was indicated by differences in survival among different races 
of mice and at different times of the year. He also found that mice 
dying after treatment often had sterile organs. In rabbits, infections 
were cured even when treatment was delayed 2 to 3 days but not after 
the fifth day. Gross and his associates®’ did not find that splenectomy 
jircvented the protective action of sulphanilamide in mice given highly 
virulent streptococci, and the degree of protection was the same as 
that obtained with normal mice. They recorded that 2 of the splenec- 
tomized mice dying after treatment gave negative cultures at autopsy, 
l^mg and Bliss^' described the wave of neutrophils which appeared m 
the treated mice G to l.o hours after the streptococci were injected intra- 
peritoneally. Cooper and Gross’®" found in experimental TjTP® 
pneumonia in rats that the treated rats wdiich succumbed had bacter- 
emia and peritonitis less often than the untreated fatal cases. Mellon 
flid not find an indication that phagocytosis is a factor in the mechanism 
of the therapeutic action of these drugs in mice infected via the perito- 
neum with hemolytic streptococci. In guinea pigs, intradermal infec- 
tions remained localized and rapidly healed in the treated animals, 
iind the histologic response was found to be qualitatively the same as 
in those with a fatal outcome. The rapid disappearance of pus R' 
treated cases of acute gonorrhea may be illustrated by the results of 
Dees anti Colston'^ as well as by many others. Hofmann” found that 
“Trontosil Soluble” injected into the muscle of dogs penetrated sterile 
turiH'ntine abscesses as long as these were developing, but these became 
impermeable to the dye as soon as they were no longer progre.ssi^ e- 
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These experiments were done in an attempt to explain the failure of 
this chemotherapy in established abscesses in man. An interesting 
observation was that 2 dogs with active abscesses suffered from evident 
loss of appetite and seemed depressed, but these symptoms rapidly 
improved when the drug was given. This certainly suggests some 
general effect. Kreidler®“ reported that 1 of 2 rabbits, after an endo- 
dermal injection of pneumococcus and not treated until 48 hours, died 
9 days later with the local lesion healed and a negative blood culture 
at autopsy. Basman and Perley’s'- speculation as to the cause of 
abscess formation in cases of erysipelas has been mentioned above. It 
is another example of the localizing effect of these drugs. McKinney 
and Mellon^®^ undertook a study to determine the relative importance 
of the neutrophils and monocytes in this problem of phagocytosis and 
were able to show that marked differences in cell response followed the 
injections of different strains of streptococci (Group A). Some mucoid 
strains are readily taken up by neutrophils, others seem to need macro- 
phages, but the phagocytosis of virulent strains is conditioned by the 
previous bacteriostatic action of the drug. Bliss and Long,^®* chiefly on 
the basis of their results in B. wchhii peritonitis in that they did not 
find any decrease in phagocytosis in the untreated mice up to the time 
of death (a few hours), did not believe the drug stimulated phagocytosis 
nor that it protected the cells from the products of the bacteria. The 
need of the leukocytes in the curative process against streptococci was 
made evident when these cells had been previously reduced by injection 
of benzene to below 500 per c.mm. of blood, since such mice could 
not be protected against streptococci by the drug. Gay and Clark®® 
studied the problem by experiments in the pleural cavity of rabbits, 
using a technique perfected by many years of experience. They believed 
sulphanilamide is a preventive and not a true curative drug. In empy- 
ema induced by injections of virulent streptococci blood stream infec- 
tion was prevented by the drug, the leukocytic count increased as con- 
trasted to a decrease in the controls, the amount of pleural exudate was 
markedly less and the groAvth of the streptococcus was greatly reduced. 
The first cells to appear in both groups were the neutrophils, but in 
the treated animals the monocytes increased after 36 hours and by 
48 hours were predominant. Monocytes were not stimulated in. riro 
by the drug, either in the pre.sence of sterile e.xudate or killed strepto- 
cocci. They were found by histologic studies to be massed after 
30 hours in the septa and subserous layers of the pleura and some 
were seen in active mitosis. This accumulation of monocytes was not 
so striking at the 48-hour period when the pleural cavities became sterile 
but appeared in quantity from 4 days onward. The course of events 
in the treated animals was outlined as a bacteriostatic action of the 
drug, the outpouring of leukocytes and finally for complete sterilization 
the cooperation of monocytes derived from the local tissues. 

The direct transfer of the results from animal e.xperiments to the 
explanation of the occurrences in human infections is, of course, not 
justified. In the experimental studies, the most sensitive animals are 
chosen and the most virulent strains of bacteria are used. There are 
no preliminary contacts between germ and tissue as happens in the 
stages of invasion, and the mobilization of defenses to be effective must 
be very rapid. There is much evidence scattered through the references 
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1 have cited to indicate that the sulphanilamide type of therapy is most 
effective in the progressive stages of an infection in which active and 
continuous tissue reactions are taking place. The drug under such 
circumstances would seem to add the ndeessary bacteriostatic effect 
which often tips the balance in favor of a cure. The combined use of 
antiserum and drug should theoretically add to the curative effects as 
it has e.vperimentally and practically in a few cases, since antibody 
defense is often a necessary factor in cellular defense. 

Tlie possible- general effects of tins group of drugs should be more 
tlioroughly studied. Do they in any way affect the inflammatory 
reaction? Most of the pathogens grow in the interstitial fluids which, 
if excessive in unchecked inflammation, may embarrass the nutrition 
of the local tissue cells. Can these chemicals affect the edema of inflam- 
mation as has been suggested? Phagocj^tic cells have been held respon- 
sible on excellent experimental evidence for the transfer of pathogenic 
bacteria to various parts of the body. Leukocytes, in addition to their 
well established function in phagocytic destruction of bacteria have also 
liigh enzymatic acti\’ities which are known to injure tissue cells partly 
hy depriving these cells of a portion of their food and partly by direct 
more or less toxic effects. Further, leukocytes by their action on serum 
jiroteins and other substances may provide more easily available nutri- 
ents for certain bacteria despite their injurious effect on ingested organ- 
isms. Do the.NC drugs ha\'e, perchance, a regulating effect or do they 
prevent an excessive leukocytosis? The clinical findings suggest that 
on occasion these cells may be disastrously affected and it has been 
suspected that this is due to the benzene nucleus. It may be that the 
drugs still retain some of this effect of benzene in a much milder form. 

hether these studies may tlirow some light on the varying infectious 
processes characteristic for different groups of bacteria the future will 
iletcrmine. There are innumerable problems still to be solved. Some 
of these comments are admittedly mere speculations, but until we 
know more exactly the mode of action of these substances, so remark- 
ahly eflective in chemotherapy, guarded speculation may be justified. 

Xo conclusions are advisable at the present stage of this complicated 
study. New compounds are constantly appearing which must needs 
he evaluated. Lxcellent experimental and clinical methods of study 
have liecn evolved, and the future looks bright for even greater progress 
m this opening field of chemotherapy of bacterial infections. 

t\ hilo till.- article was in press there appeared the important report by Dochez 
.iiK . anetz t.science, 87, 142, 1938) on the successful Treatment of Canine Dis- 
temper a virii-" de^ea.se with sodium sulfanilyl sulfanilate. — Editor. 
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SOME RECENT ADVANCES IN DIPHTHERIOLOGY. 

Although the field of diphtheria has been the scene of brilliant and 
epoch-marking discoveries, such as those of Loeffler^® who isolated the 
diphtheria organism in 1883, Roux and Yersin®® who demonstrated the 
exotoxin of the organism in 1888, and of v. Behrmg and Kitasato‘‘ 
who developed antitoxin in 1890, the physician of today, called to 
treat an acute inflammatory condition of the throat, is still confronted 
with much the same problems that have beset clinicians for many 
decades, even though diphtheria was clearly defined as a pathologic 
entity as early as 1821 in the classical memoirs of Brettoneau.^ The 
modern doctor finds, in addition, that a case of diphtheria is no longer 
a purely clinical and scientific problem but may also involve sociologic 
questions arising from administrative regulations. Confronted with 
these difficulties, the busy practitioner naturally looks to the research 
worker, in the field and in the laboratory, for new or improved instru- 
ments or methods with which to overcome them. 

From a purely clinical and therapeutic standpoint relatively little of 
a fundamental nature has been added to the armamentarium of the 
physician in recent years except the familiar concentrated and purified 
antitoxin and certain improved supportive and palliative measures 
which fire matters chiefly of pharmacy and materia medica. 

From a more abstract, but nonetheless practical point of view, 
a number of advances have been made recently which place in the 
hands of the physician and laboratory worker improved means of deter- 
mining the presence of diphtheria bacilli in the throats of patients and 
healthy persons, of isolating them, of determining their virulence and 
biologic type, and of immunizing susceptible persons. 

Bacteriologic Diagnosis. Of immediate interest to the practitioner 
arc those researches dealing with the most rapid and accurate means 
of obtaining information as to whether or not the throat of his patient 
harbors diphtheria bacilli; and, if so, whether they arc virulent or 
avirulent. Unfortunately, this particular field of bacteriologic re.search 
offers relatively little of which to boast. The cotton swab, rubbed on 
a slant of Loefffer’s medium which is incubated overnight and examined 
microscopically next morning, still continues as the standard diagnostic 
qjrocedure. A more rapid but possibly less accurate means of demon- 
striiting the presence of diphtheria bacilli in the nose or throat has 
recently come into prominence and consists of a sterile swab, dipped 
into sterile fluid Loeffler’s mixture (or plain serum) and then held over 
a flame just long enough to coagulate the serum. This is rubbed over 
the patient’s throat or nasal passages in the usual manner and then 
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inserted into a sterile, plugged tube or vial. Growth of the bacteria 
from the respiratory passages may occur on the serum at the tempera- 
ture of the physician’s vest pocket (30 to 35° C.) in 4 to S hours, after 
which a smear made directly from the swab may show the diphtheria 
organisms. Longer incubation at 37 ° C. is desirable when circumstance 
permits. The idea was originated by Folger'® and modified (1934) by 
Sole” and later by Brahdy, Brody, cl a/.® Unfortunately, the swabs 
dry out rather quickly before or after use and the serum is apt to 
crumble in the patient’s nose or throat. 

A few staining methods designed to render the metachromatic 
granules (volutin?) of the organisms more prominent were in vogue 
some years ago; but due to the fact that volutin, or some similarly 
staining substance, is common to many cocci and other organisms, most 
competent workers now recognize that these stains often lead to false 
diagnoses. The methylene blue stain (which has been greatly improved 
by modern synthetic chemistry) is today more reliable and uniform 
than ever, and the staining method of Loeffler is still adhered to by 
conservative and careful bacteriologists. 

Possibly we have only recently come to realize that there is a large 
number of hitherto undescribed forms which may be assumed by the 
capricious diphtheria bacillus; but it is doubtful if the older workers 
failed to see these, whether or not they recognized and described them. 
Tlie “atypical” forms are practically always accompanied by enough 
typical organisms so that, in a pure culture, they are easily recognized 
for what they are. Howe\'er, Van Volkenburgh and the writer^® have 
recently brought forward evidence suggesting that in original throat 
cultures, especially those from healthy carriers, the diphtheria bacilli 
may be present in large numbers, yet demonstrable only after isolation 
in ])urc culture. The data indicate that a negative smear frequently 
docs not prove the absence even of large numbers of C- diphtheria: 
and that the organisms may be present only in the recently described 
coccoid forins^’®® which are almost impossible of recognition in throat 
cultures containing staphylococci, streptococci and neisserim. 

The Virulence Test. V ith respect to the determination of the viru- 
lence of diphtheria organisms, the intracutaneous, pure-culture method 
of hagleton and Baxter*® remains the standard technique in most 
la joratories. A more economical intracutaneous method, designed 
)\ V rascr and V eld,-* is being given some prominence at present. It 

iMcNabb in the A. P. H. A. Year Book for 
K.3b-1937 (p. 121). Several pure culture suspensions may be injected 
into the sluu-cd dorsal skin of a rabbit or guinea-pig in 0.1 cc. amounts. 
- ter 4 to I hours about 500 units of antitoxin are injected intraven- 
ous or intracardiully and the same doses of the same suspensions 
arc immediately afterward reinjected in sites near the original ones. 

le damage done in each anginal injection site during the 4 to 7 hours 
V len t le rabbit was unprotected by antitoxin is not repaired by the 
antitoxin and later develops into a typical lesion. The second injection 
.''I e remains normal and serves as a specificity control. The saving in 
animals is the principal advantage of this method, as it is subject to 
he errors which are inherent in all intracutaneous work. The use of 
the mi.xed (or whole culture”) method****®** is deprecated today except 
* 1 '' an emergency, or purely secondary and confirmatory, measure and 
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it is now recommended that it be used, if at all, only in connection 
with known clinical cases. The most reliable virulence test is undoubt- 
edly the classical method consisting of the subcutaneous injection of 
0.5 to 1 cc. of a heavy saline suspension or broth culture of one strain 
of organism into a normal, 250 to 300 gm. guinea pig and into an anti- 
toxin-protected control. Death of the normal pig, or the appearance 
of a definite local lesion, and complete absence of any change in the 
control is evidence of virulence. It might be of interest to note, in 
passing, that recent studies^'^’®^ on the persistence of virulent organ- 
isms in the throats of convalescents show quite conclusively that true 
diphtheria bacilli tend to retain their virulence indefinitely and that the 
variation of an organism from toxigenic to non-toxigenic must be an 
extremely rare occurrence. A few instances of the latter appear in 
the literature but they are few indeed and much cited and in 

some of the evidence one may, perhaps, detect that nemesis of the 
laboratory bacteriologist — contamination. It is probable that diph- 
theroids become implanted in the normal throat after the cessation of 
convalescence and that they have often been mistaken for avirulent 
diphtheria bacilli derived from those originally present during the 
pathologic condition. 

Improved Methods of Cultivation. Since determinations of virulence, 
as well as scientific studies, necessitate the isolation of diphtheria bacilli 
in pure culture, numerous attempts have been made to facilitate isola- 
tion by means of selective plating media. Many of these media have 
also been proposed as substitutes for Loeffler’s in primary diagnostic 
work. In the latter field, however, Loeffler’s medium has so far held 
its own against all competitors, although, for primary diagnosis and 
general cultural work, a simpler medium consisting of 3 volumes of 
hens’ eggs well mixed with 1 volume of water or normal salt solution, 
was devised a few years ago by Pai.®^ In the writer’s hands, at least, 
it has been fqund to be the equal of Loeffler’s medium in all respects.”^ 
Its chief virtue lies in the fact that one can obtain eggs readily at 
almost any time or place, in any amount; a fact in contrast with the 
difficulty which is often encountered in obtaining and storing quan- 
tities of serum as well as the time and expense of preparing dextrose- 
infusion-broth with which to mix it. 

With regard to the isolation of C. diphtheria: in pure culture, the use 
of minute amounts of potassium tellurite in blood or serum agar for 
plating media has been found most useful. The tellurite prevents or 
retards the growth of many of the saprophytic organisms normally 
contaminating throat swabbings and, in addition, confers a more or 
less characteristic appearance and a black color on the diphtheria 
colonies. Although the value of tellurium salts for such work was 
recognized as early as 1912 by Conradi and Troch,^® it first received 
world-wide notice following the researehes of Clauberg,®"-® who at first 
devised a somewhat complex and cumbersome medium containing 
glycerin, blood and tellurite. Numerous modifications were later made, 
nearly all of which tended toward simplification. Possibly the simplest 
and most generally valuable modifications are those devised by 
McCleod et al.,^ by Douglas,*® and by the vTiter.-® The latter consists 
merely of 5% blood agar to which is added about 0.04% potassium 
tellurite and 0.005% cystine; the cystine has been shown by Schmidt^ 
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and others to be essential to the growth of the organism because of its 
sulphydryl group (SH). , , . . 

Opinion differs as to the advisabdity of using such selective media m 
place of Loeffler’s or Pai’s for primary diagnostic work. Cystine is 
is known to distort the morphologic appearance of C. diphtheria; so as 
to render the organisms almost unrecognizable except by the expert 
while tellurite, being very toxic, may well prevent growth of the diph- 
theria organisms when the swab contains very few of them to start 
with, especially since, coming freshly from the throat, they find on 
tellurite agar at best a somewhat strange and inhospitable environment. 
This is notably true in dealing with healthy carriers. However, many 
workers,''^* *’- especially in Europe, are now using as a routine procedure 
the inoculation of plates of some variety of tellurite medium directly 
with throat swabs and basing their diagnosis on the appearance or non- 
appearance of diphtheria colonies, which are generally characterized 
by a gun-metal or black color and can be recognized (usually) by one 
familiar with them. When growth occurs, isolation is of course ad- 
vanced by 24 hours. It has recently been shown,-®'”’ during surveys 
of school children, that by first inoculating Loeffler’s medium and, after 
18 hours’ incubation, smearing the growth on cystine-tellurite medium, 
the number of carriers detected may be greatly increased over those 
found by the mere microscopic examination of the growth on the 
Ixieffler’s tubes. 


Gravis and Mitis Types. The organisms isolated during the surveys 
referred to above were found to be rather uniform in their cultural 
characters, but this has not been the experience elsewhere, and bio- 
chemical difl'erences between strains of C. diphtheria; isolated from 
different types of cases have been the subject of world-wide discussion 
for several years. In 1931, Anderson, Happold, et aid described two 
t\pc.s of C. diphiheno! which they called, respectively, C. diphtheria' 
{irans and C. diphtheria' mitis. The former was said to be charac- 
terized jj.'' its fermentation of starch and glycogen; the formation (on 
. cLeod s chocolate” tellurite medium) of a distinctive type of rough 
I'olony; a peculiar, diphtheroid-like morphology; absence of hemolytic 
power; ability to form pellicles on broth, and a rapid alkalinization of 
iro^ 1 . 1 lie initis types had characters generally the opposite or nega- 

n e in t ic.se respects, fermenting neither glycogen nor starch, producing 
sinootli colonies, a typical morphology, no pellicles, demonstrable 
ainoiin s of hemolysin and slow alkalinization of broth. C. dijjhlhcria 
firari.^ ^sab ound associated with severe, fulminating and often fatal 
'' *' ** types were usually found in mild cases and in 

healthy carriem, and were frequently avirulent. A type spoken of as 
mtcrmcdiatc was described on the basis of only G cultures and 
re.scml)led the mitis type e.xcept for a slight flatness in colonv form and 
a gTamilar growth in broth, both of wliich are trivial differential char- 
*i work was done following the original 

r" reader interested in detail is referred to 

ttie list of references appended hereto 

the case, subsequent workers have disagreed 
le origina reports of Anderson et «/., and also among themselves. 
One very obvious reason for the diversity of opinions in this instance 
th.it each worker has set up his o\%-n definition of the gravis and mitis 
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types and it is impossible to compare any two sets of data so far reported 
in the literature on exactly the same basis. From the welter of con- 
fusing evidence, however, and judging by the writer’s own experience, 
the conclusion seems indicated that gravis-like and raitis-like types 
are encountered, but that all of their distinctive characters are variable, 
that they often tend to vary toward the opposite type with regard to 
any cultural character, both in vitro and in nature, and that no one or 
more biochemical characteristics (including starch fermentation) are 
necessarily associated with the clinical severity of anj'^ case of diphtheria. 
Starch fermentation, a widely used differential test, is especially subject 
to experimental error. Further, the determination of type is of no 
clinical or prognostic value because of the time required. Studies of 
type do seem, however, to have a distinct usefulness in following the 
epidemiology of diphtheria. 

The toxins of the various types seem to be qualitatively identical,'*'’’^-®’ 
although strangely enough the gravis strains are sometimes poor toxin 
producers (w vitro) as compared with mitis.'*^’'** However, it is possible 
that certain strains, such as the gravis type, may possess enhanced 
powers of maintaining themselves in the throat in spite of antitoxin 
therapy or that, in the human throat, certain toxic substances are 
produced which do not appear in artificial culture media. 

Active Immunization. With regard to active immunization against 
diphtheria some notable achievements of recent years may be cited. 
Shortly after the work of Behring and Kitasato (1890) (probably at 
the suggestion of Theobald Smith) it became the general practice to 
use, for the immunization of children against diphtheria, small amounts 
of diphtheria to.xin which had been almost completely neutralized with 
antito.xin. Three injections of 1 cc. of such mixtures, given at weekly 
intervals, were required. The method was effective but cumbersome 
and there were some accidents resulting from improperly neutralized 
toxin and from a dissociation of the toxin and the antitoxin due to 
freezing. However, “T. A. T.,” as the immunizing mixture was famil- 
iarly called, was for years widely and successfully used. 

A distinct advance in the fight against diphtheria was made in 1921 
when it was observed by Glenny and Sudmerson-® that diphtheria toxin 
which had lost its toxicity with the passage of time, or as a result of 
the action of various agents (such as heat, light, or chemicals, especially 
formaldehyde) was still just as antigenic as the toxin from which the 
detoxified product (toxoid) had been prepared. The advantages in 
using such material as an immunizing agent in the control of diph- 
theria.®®® were realized by everyone in the field; but the name of Ramon 
in France is prominently associated with the exploitation of formalin- 
toxoid or, as he called it, “anatoxin.” Potent, toxin-containing broth 
is treated with about 0.4 % of formalin at 37° C. for 4 to G weeks. The 
material is then tested for loss of toxicity and for antigenic power and 
is sold as toxoid. The formalin is believed to combine with some 
part of the toxin molecule so that toxicity is lost but specific antigenic 
properties are retained. Whatever the c.xplanation may be, many 
scientists confirmed the work of Glenny, Ramon, and their colleagues. 
Ramon®®“ also showed that the formalin toxoid could be flocculated 
promptly and quantitatively by an exactly neutralizing quantity of 
antitoxin, for c.xample, 1 unit (hence the “L f dose” or “flocculating 
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unit” of toxoid), and it could, like toxoid, be standardized by this 
means. Two or three 1 cc. (12 to 15 L f) doses of the formalin-toxoid 
were found by many'^-’'^' to be as effective in immunizing as the 
T. A. T. and yet obviating the dangers inherent in the latter. 

One difficulty with toxoid was (and is) that disagreeable reactions 
occur in many children of about 7 years of age, or over. These are 
believed by many to be of an allergic nature due to the proteins of the 
meat, peptone, or bacterial cells used in preparing the cultures. Others 
ascribe them to the toxoid itself. Probably both are involved. There- 
fore attempts were made to remove the extraneous substances from 
toxoid broth by flocculation and precipitation methods, applying the 
knowledge gained as early as 1902 by Danysz^'* that various precipitates 
adsorb toxoid. Antitoxin, as a flocculating agent, was known to be 
effective, but, of course, introduced still more foreign protein. How- 
ever, it was observed by Glenny and Barr-® that the precipitate which 
potassium alum formed upon its addition to toxoid-containing broth, 
adsorbed and held all the toxoid. Wells, Graham, and Havens"* and 
later Havens and Wells®® purified such alum-precipitated toxoid by 
removing the supernatant fluid, washing the precipitate in saline solu- 
tion and then resuspending it in a volume of saline solution equal to 
the original toxoid. The milky fluid thus obtained was found to contain 
practically all of the original toxoid and was said to be a more effective 
immunizing agent than the anatoxin of Ramon. Evidence has since 
been brought forward®"*® indicating that 1 dose of this alum-precipi- 
tated toxoid has the same immunizing value as 3 doses of T. A. T. or 
of unprecipitated toxoid, and in some fields it has come to supplant 
the latter two. However, it is still subject to the same objections as 
the old formol-toxoid ; i. <■., the frequent occurrence of sometimes 
.severe (but usually local) reactions in older children. The alum itself 
may have some part in this effect. On the other hand, there are 
eoinpetcnt authorities-- who hold the anatoxin to be the superior 
anbgen, and indeed the matter needs further elucidation. 

One advance of some importance resulted from various studies of the 
allergic reactions referred to above. It has been customary to use, as 
a control in the Schick test, exactly the same material as is used for 
the test Itself, but heated at about 80° C. for 15 to 30 minutes. Moloney 
and 1’ raser* tried formol-toxoid as a control in the Schick test. They 
oliserved numerous pseudoreactions but found them to occur chiefly in 
persons is ho \\ ere likely to react severely against immunizing doses of 
oxon . 1 j tlie use of a preliminary intradermal injection of a sitifahh’ 

dilution 0 } « Kflrclrd toxoid, therefore, it was found possible to avoid 
severe reactions in persons sensitive to toxoid. The ‘-Moloney test,” 
as 1 is ca cd, is htill under inve.stigation, both as a control for the 
Sohiek reaction and as a guide in toxoid immunization.-*® '® 
ihe immunizing efficacy claimed for alum-i 



• 1 r * . — ■" Liiu injection. _ ^ 

o.ou of Ramon^ Is very quickly absorbed and excreted and ds 
. iimi .1 mg action, being tran.sitory, has to be applied repeatedly in 
the form of 2 or 3 successive iloses. 

Tins rapid abs'orption of the soluble material may have been the 
incipal reason for unsatisfactory results at first obtained with very 
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pure and highly concentrated (50 to 70 L f per cc.) toxoids developed 
by Schmidt and his collaborators, using aluminum hydroxide as 
the precipitant and then redissolving the toxoid in small volumes of 
NaoHP 04 solution. The rate of absorption of this fluid product was 
later retarded by mixing a small amount of Al(OH 3 ) with the purified, 
concentrated toxoid.®^ Leach, Jensen,^® and others report very satis- 
factory results with the latter antigen; a single dose of 1 or 2 cc. (35 
to 50 L f per cc.) producing immunization in a large percentage of 
children tested, with minimal untoward reactions. 

Coincident with these studies Jensen and others, using a modifica- 
tion-J’®® of the intracutaneous serum-antitoxin-titration method origi- 
nated by Romer,®® have reinvestigated the relation between the Sehick 
reaction and the serum antitoxin titer, the rate of immunization, and 
the rate, duration and decline of immunity of individuals and popula- 
tions of different age composition, sex, color and previous natural and 
artificial contact with diphtheria bacilli, toxin or toxoids. Many other 
studies bearing on the problems of diphtheria control have also been 
possible by this means, and a great number of interesting and important 
facts have thus been brought to light. For example, Michiels and 
Schick,^^ investigating the relationship between the Schiek reaction and 
the antitoxin titer in human serum, had earlier arrived at to unit 
per cc. of patient’s serum as the quantity of antitoxin necessary to give 
a negative Schick test. Persons whose serum contained less than 
to ■ 3 V unit per cc. generally gave a positive Schick reaction. More 
accurate studies of v. Groer and Kassowitz,®® recently confirmed by 
Fraser, Jensen, and others have since shown that unit is more nearly 
the le^'el at which the Schick test changes from positive to negative. 
It seems likely that the later workers used purer toxin, which had less 
of the impurities tending to interfere with, or non-specifically to combine 
with, the serum antitoxin of the patient. 

Black,® in 1934, published data suggesting that colored children 
respond more quickly to the antigenic stimulus of T. A. T., and there- 
fore, inferentially, of toxoid and of actual infection, than white children. 
Further, individuals of either race have been found to show marked 
personal difl'erences in immunizability or rate of response to diphtheria 
antigens. This is of importance epidemiologically and clinically. 
Obviously, a child whose l)ody responds by the production of antitoxin 
a few hours after diphtheria bacilli have lodged in its throat is less likely 
to contract clinical diphtheria than children who respond slowly or not 
at all. 

The eflcct of a primary and a secondary stimulus on the rate of 
antitoxin production by human beings has recently been under investi- 
gation ami an interesting and promising method, not only of inducing 
but also of maintaining immunity in a population, even including the 
immunologically refractory individuals, and involving only a single 
subcutaneous injection of toxoid, has been brought forward by .Jensen.®® 

The method is based on an immunologic phenomenon originally 
ob.served by Cole in 1904,® who studied the immune reactions of rabbits 
being injected with typhoid bacilli. In animals whose tissues had once 
been in efi'ective contact with typhoid bacilli l)ut whose agglutinin titer 
had fallen very low with the passage of time, it was found that the 
original high titer quickly (in a few hours) returned following a single 
small injection of the specific antigen. The phenomenon seems to be 
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of liroacl, fundamental significance and its occurrence is probably to 
be observed in connection with many other antigens. In any event 
it has been observed in the case of diphtheria toxin; so small a stimulus 
as the Sehick” test having a prompt and well-marked effect on the anti- 
toxin titer of the blood serum, especially in persons whose tissues have 
already had some experience (primary stimulus) with diphtheria bacilli 
or their toxic products. 

The method of immunization proposed by Jensen is based on these 
observations and consists of a primary injection of 1 to 1.5 cc. (=35 
to 50 flocculating units) of Schmidt’s purified and concentrated toxoid 
mixed with 10 volumes % of a special A^OHs) suspension. This con- 
stitutes the “primary stimulus.” It is followed after an interval of 
4 weeks, by 3 to 6 intranasal instillations, of 25 flocculating units each, 
of the clear Al(OH 3 )-free concentrate, given about 2 to 7 days apart. 
These constitute the “secondary stimulus.” The immunity response 
has been found highly satisfactory in all cases tested ; disagreeable reac- 
tions to the first injection being relatively slight, and those to the sub- 
sequent nasal instillations nil. The possibility of leaving the instilla- 
tions to the mother after the first injections are made, is pointed out. 
There arc obviously many aspects of this problem which remain to be 
worked out in detail. Recognition of the fact that a primary stimulus 
jirepares the tissues so that they respond promptly to any ordmary 
infection^ is, howe\’er, an important advance. The relative rarity of 
diphtheria in adults, even though many are known to be Schick positive, 
is prol)ably dependent on their ability to mobilize their defenses almost 
instantly upon invasion by a toxigenic organism. 

New Media for Toxin Production. We may close this survey with a 
lirief paragraph concerning the researches of Mueller, Pappenheimer^ 
and their associates, on the metabolic requirements of C. diphiheriw, 
'' ucli have culminated in one of the most fundamental and suggestive 
(ISC o\ erics inadc in recent years. One of the great obstacles to an exact 
'iiou edge of the growth and functioning of bacteria and their toxins, 
><) 1 in the human body and in the test tube, has been the fact that 
as ar as vas known the organisms would grow and produce toxin only 
in irnt 1 containing such empirical and variable mixtures as peptone 
'»‘usion. After a long series of e.xperiments, a medium was 
III. I \ iirip.iicil consisting onlij of pure water and pure chemical com- 

origin, such as glycine, cystine, pimelic 
' j '-‘f acid, NaCl, and so forth; a synthetic medium 

1 'r ' i ' ‘I'pl'theria bacilli will grow abundantlv and produce 

re . u el y enonnoiis quantities of toxin. The value of such a discovery 
1 . ”.(* ' ''*1 ^ ' ‘‘PPiifent not only in diphtheriology but in other branches 
■ [ •■’A'eins very likely that in the near future the present 

nth.'r ’,i: ■ iiiitigcns for the prevention of diphtheria and 

I-III r olisoletc as a result of this work. Only time 

«.m rc\eal the greatest significanec of such studies as these. 

AIartin Frobisher, Jr., Sc.D. 
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The Action ol Sodium BisulpUte 
Pprimiaiue Compounds With the on 

Sueeosted Mechanism ot the Action (Department ol 

StreDtococci. E. J. Czarnetzky and M. G. bEVAG i,^epaiui 

Bacteriology, School of Medicine, University of 

0 finding a chemical entity capable of roying bac 

without injury to the host seems to have been 

of the action of sulphanilamide on streptococci In order 

tage of this finding in a search for new specifics wnc , • g 

other types of bacterial infections, it is necessary 

basic chemical reactions underlying the bacterial ac i 

''"'ThSe is good ei'idence for the belief that the surface of 
streptococci of Lancefield’s Group A contains an antigen 
partly composed of nucleic acid. This antigen can be 
purified form, and when treated with sodium bisulphite or s p * 
midc it hccomes Ivtic for red blood cells in viiro. Yeast nuc e 
and vitamin Bi arc made heinolytically active in the same 
both reagents. It is known that the reaction betweeri vitamin _ i 
.sodium bisulpliite results in the formation of a sulphonic acid aeri\ ^ 
of the pyrimidine ring of the vitamin. Such a sulphonic acid deniN a 
is hemolytic. lYlicther a similar chemical reaction takes place _e v 
sodium bisulphite and yeast nucleic acid or streptococcal nucleic ^ > 
resulting in the production of hemolysins, has as yet not been veri e • 

A consideration of the to.xic effects of sulphanilamide which inc u^^^ 
liypochrmiiic anemia and granulopenia seems to be in harmony n 
tlie fact that sulphanilamide may react with nucleic acid coinpoun 
with a resultant formation of hemolysins. . , » 

The possibility that inorganic sulphites might be substitutec o 
sulphanilamide in the chemotherapy of streptococcal infections is being 
' investigated. 

The Use of Lyophile Plasma in Correcting Hypoproteinemia and Pre- 
venting Wound Disruption. W. D. Thompson, Jr., I- S. Ravdin, am 
I, 1 j. Frank (Laboratory of Surgical Research, University of Pennsy^^ 
vania). In previous experiments in hypoproteinemic dogs we obserxei 
a high incidence of abdominal wound disruption after laparotomy- 
The present experiments were devised to determine whether won 
disruption in hy^ioproteincrnic dogs could be prevented if the hyp 
proteincmia was c-orrccted by the intravenous administration of scrum 
after laparotomy. In such animals, the scrum protein level was . 
within 7 days following operation. Fibroblastic proliferation progri^scf 
at a normal rate in these animals and complete repair was present wit u" 
M (lavs. 
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The Effects of Pressor Drugs and of Saline Kidney Extracts on 
Blood Pressure and Skin Temperature of the Rabbit’s Ear. Eugene 
M. Landis, Hugh Montgomeky, and Donald Sparkman (Depart- 
ments of Pharmacology and Medicine, University of Pennsylvania). 
Many pressor substances have been studied to determine their effects 
on blood pressure, relatively little attention being paid to their action 
on the peripheral blood-vessels. It has been shown recently (Prinz- 
metal and Wilson, Pickering) that in human hypertension abnormally 
high blood, pressure is associated with normal peripheral blood flow, 
even when vasoconstrictor tone in the extremities is diminished by 
warming the body. It seemed highly desirable, therefore, to deter- 
mine whether the action of known pressor substances simulates human 
hypertension to the extent of producing, in an experimental animal, a 
rise of blood pressure without reducing peripheral blood flow simul- 
taneously. 

The usual oscillometric technique was modified to permit photo- 
graphic recording of systolic blood pressure and pulse amplitude in 
the central artery of the rabbit’s ear ivhile vasoconstrictor tone of 
nervous origin was abolished by warming the body of the rabbit. 
Changes of peripheral blood flow were determined by measuring skin 
temperature. This procedure (1) did not require anesthesia, (2) ex- 
cluded spontaneous variations in vasoconstrictor tone, (3) avoided 
trauma of the vessels studied, (4) permitted repeated observations on 
the same animal over periods of days, and (5) allowed slow intravenous 
injection of drugs or extracts at a constant rate over long periods of 
time. 

Adrenalin, tyramine, pituitrin, pitressin, ergotoxine, ergotamine, 
guanidine, methylguanidine and dimethylguanidine all elevated blood 
pressure to some degree in sufficient dosage, but simultaneously con- 
stricted the auricular vessels and always diminished peripheral blood 
flow. Unheated 5% saline extracts of normal rabbit kidney usually 
reduced, and only occasionally elevated, blood pressure; peripheral 
blood flow, howe\'er, alwaj^s decreased during the pressor response. 

Similar 5 % saline extracts of normal rabbit kidney, treated by heating 
*to between 55° and 56° C., followed by filtration at or near 55° C., 
had no depressor action but always raised blood pressure conspicuously 
without decreasing skin temperature during an^”^ part of the pressor 
response. This property of elevating blood pressure without reducing 
peripheral blood ffow depended upon a protein-like substance which 
could not pass an ultrafilter, remained in solution up to 56° C., was 
precipitated or destroyed by heating to 65° C., and could be precipi- 
tated by ammonium sulphate, resembling in these re.spects the sub- 
stance named “renin” by Tigerstedt and Bergmann. 

Of all the pressor substances studied, these specially heated kidney 
extracts, and the protein-like material precipitated from such extracts, 
were the only ones which elevated blood pressure without decreasing 
peripheral Ijlood flow, a relationship which is also characteristic of 
certain forms of human hypertension. 


The Action of Chemical Substances on the Cerebral Circulation. 
C. F. Schmidt and .1. P. Hendrix (Laboratory of Pharmacology, Uni- 
versity of Pennsylvania). In anesthetized cats intracranial (parietal 
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cortex) and extracranial (tongue or mylohyoid muscle) blood flow was 
measured simultaneously by thermocouples. Drugs were injected into 

the ipsilateral common carotid. i, • i 

Cutting the ipsilateral cervical sympathetic nerve usually increasea 
extracranial blood flow, never intracranial flow. Weak stimulation of 
tile cephalic end always reduced extracranial flow, seldom intracranial 
How. Vasodilators varied greatly in their relative effectiveness on intra- 
cranial and extracranial blood flow; CO 2 (inhaled) increased intracranial 
and decreased extracranial, histamine increased extracranial and de- 
creased intracranial, nitroglycerine increased both about equally, while 
cholines increased extracranial markedly, intracranial slightly, and caf- 
feine was relatively ineffective on both; ether (inhaled) increased intra- 
cranial flow and decreased extracranial until vasomotor depression 
occuired. Vasaronstrictors (adrenalin, ephedrine, pituitrin, pitressin) 
decreased extracranial flow markedly, intracranial not at_ all. Only 
ergotamine showed an inconstant constrictor action upon intracranial 
vessels, and this only in large dosage. 

In rabl)its, intracranial blood flow was restricted to one interna! 
carotid, by ligating the opposite internal carotid and the basilar arteries, 
and measured by a thermostromuhr on the common carotid. Simul- 
taneously flow was measured in the parietal cortex by a thermocouple. 
Stimulation of the ipsilateral cervical sympathetic usually reduced total 
and jiarietal flows, the latter somewhat less. Occasionally reduction 
was .sufficient to produce symptoms of cerebral anemia. In one experi- 
ment, fatal spasm of cerebral vessels resulted, relieved temporarily by 
nitroglycerine. CO 2 increased total and parietal flow; quantitative 
measurements indicate that the increase in total flow may e.xeeed 100 %. 
fl'lie effects of drugs were essentially the same on both flows and similar 
to those seen in cats. 
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THE NATURAL HISTORY OF CHRONIC HEPATITIS (CIRRHOSIS 

OF THE LIVER). 

By Arthur L. Bloomfield, M.D., 

PROFESSOR OF MEDICINE, STANFORD UNIVERSITT, SAN FRANCISCO, CALIF. 

(From the Department of Medicine, Stanford University School of Medicine.) 

Our interest in the evolution of chronic liepatitis (cirrhosis of the 
liver) was aroused some years ago by the case of a middle aged man 
in whom at operation following a large gastric hemorrhage there 
was found not the expected gastric ulcer but a small shrunken cir- 
rhotic liver. The patient had been a vigorous man apparently in per- 
fect health until a few months before his death. He did not use 
alcohol. The cause of the cirrhosis was obscure until it was brought 
out that 11 years previously lie had liad an attack of so-called catar- 
rhal jaundice. The thouglit seemed not unreasonable that slowly 
progressive changes in the liver followed this bout of acute hepatitis, 
in spite of apparent complete recovery, and that when these changes 
had finally become extreme terminal evidences of cirrhosis rapidly 
appeared. Stimulated by this observation we realized that little 
attention had been paid in the literature to the precursors of the 
later stages of chronic hepatitis (cirrhosis). Addis’ studies of 
Bright’s disease have clearly shown* the frequency of long latent 
periods, following the initial insult to the kidneys when for years 
the subject may appear entirely well, even though proper studies 
of urinary sediment and of renal function demonstrate a relentlessly 
progressive lesion which finally results in renal insufficiency and 
clinical uremia. It is known that such latent periods may be punc- 
tuated by clinical exacerbations, and also that the initial stage can 
be acute and clinically violent (acute nephritis) or entirely below 
the threshold of clinical observation. We de\T;lopcd a similar con- 
cept of hepatitis* on a more or less hypothetical basis and tlie present 
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purpose is to reinforce the views previously outlined by an analysis 
of cases which we have actually observed. Most of our conclusions 
have been reached in the past by others, but piecemeal, and 
scattered through the literature; it would seem useful to bring all 
this material together in “a round unvarnished tale.” 

Material. During the past 5 years the diagnosis of chronic hepatitis 
or cirrhosis was made in approximately 100 cases in our clinic. After dis- 
carding tliose in which the diagnosis seemed in doubt and those which were 
insufficiently observed there remained some 50 well documented records. 
In each instance some or all of the classical findings were present; hepatic 
facies, spider angiomata, fetor hepaticus, jaundice, ascites, and induration 
of liver and spleen. Measurements of blood bilirubin', morphological studies 
of the blood, and so on were adequate. In many cases the patients were 
followed over periods of years and finally came to autopsy. We found it 
impossible clinically to subdivide the cases into various types or diseases; 
they all conformed in the end to the familiar picture variously spoken of as 
atrophic, portal, alcoholic or Laennec’s cirrhosis. Among 42 patients with 
advanced cirrhosis 36 gave the usual history of marked alcoholism; otherwise 
the ctiologj’ was entirelj' obscure. 


The Relation of Advanced Hepatitis (Cirrhosis) to an Antecedent 
Acute Hepatitis. Forty-one patients who were observed in an 
obviously ad\ anced stage of cirrhosis were thoroughly cross exam- 
ined as to a possible attack of acute hepatitis in past years. Special 
emphasis was placed on history of jaundice. The results of this 
inquiry were strikingly barren. In only 4 cases was there a definite 
story of an ancient jaundice; in 3 others there was a doubtful his- 
tory and in 2 others a statement too vague to be trustworthy. In- 
asimich as a real attack of icterus is usually remembered and 
luitients err on the side of giving false histories of jaundice (when 
they have merely been sallow or pale), it seems safe to conclude 
tliat acute hepatitis is rarely the precursor of or the initial stage of 
wliat later develops into advanced cirrhosis. The conclusion seems 
of {jarticnlar interest since it has been pointed out-’®-^*-*" that many 
people who have had an attack of simple jaundice (acute catarrhal, 
acute iiitcctions) continue for some time — perhaps for years — to 
show c\ idenee of impaired hepatic function in the form of an elevated 
)lond bilirubin content. It may be that acute simple jaundice 
reall\ comprises a group of different diseases; at any rate it is 
imi)u.ssii)le at jiresent to difl'erentiate those patients in whom recov- 
ci \ take.^ place from the few who will progress to extreme lesions. 

lie situation is further complicated by the fact that alcoholism, 
.^o important in cirrhosis, bears no special relation to simple acute 
jaiindiec. 

The hdjowing are brief abstracts of the 4 cases in wdiich there was 
fleliiiite history ol old jaundice: 


*’ 4 a 47-year-old markedly alcoholic Span- 

cred the lio^iatal iii ]9:i5 comolainimr of nosebleed and “ycllo"' 


('.'.‘-K 1. 

‘'"■'I’F'** 'u complaining of nosebleed and 
He stated that in IDOS lie had been “verv yellow’ all over” and was 
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sick enough to be in bed for a month. Examination now showed slight 
icterus with a liard smooth liver down to the umbilicus. No definite ascites. 
Icterus index 24. Indirect Van den Bergh 4.75 U. Wassermann test 
negative. Spinal fluid negative. Red blood cells 4.9 M., hemoglobin 99% 
Sahli, white blood cells 4350. 

Impression: Chronic hepatitis. Possible relation of old jaundice to 
])resent condition. 

Case 2.— A. McCl. (No. 98890), a 51-3'ear-old markedly alcoholic 
American, was seen in March, 1937. He gave an unequivocal history of an 
attack of jaundice 12 years ago but was then well until 1 j^ear ago, when 
jaundice recurred with general failure and swelling of the abdomen. He 
had been tapped several times. Examination; A verj’- thin man with big 
bellj'^ full of fluid, hepatic facies, spider angiomata, and icterus. Red blood 
cells 4.2 M., Hemoglobin 70% Sahli, white blood cells 6300. Icteric index 
16, Van den Bergh 4.0 U., Takata-Ara +, Rose Bengal 50% of normal 
function. Plasma protein 6.2^ gm. %. Slight fever. 

Impression: It seems highly probable that this disease began with acute 
hepatitis 12 ji'ears ago, with slowly progressive latent changes until clinical 
symptoms of advanced cirrhosis finally appeared. 

Case 3.— J. G. (No. A-42909), a 39-year-old markedlj^ alcoholic Ameri- 
can, entered the hospital in March, 1934, with complaint of gas pains. 
There was a definite storj’- of jaundice 8 j’^ears previously. He says his skin 
and ej’’es were intensely yellow for at least a week. After recovery he felt 
perfectl}’’ well and in December, 1932, applied for life insurance; he was told 
by the examiner that he had cirrhosis, probably on the basis of a palpable 
liver. A few months later jaundice appeared and his abdomen became 
full. Examination: Icterus, hepatic facies, hard liver 2 fli. below costal 
margin, moderate ascites. Red blood cells 3.2 M., hemoglobin 62% Sahli, 
white blood cells 9800. Icteric index 42, Van den Bergh 10 U., Wassermann 
test negative. He was observed over a period of a year during which his 
condition remained essentially unchanged. 

Impression.: Acute hepatitis 8 years ago followed by slowly progressive 
latent changes in liver; diagnosis of cirrhosis made in latent stage during 
life insurance examination; finally obvious chnical cirrhosis. 

Case 4.— H. P. (No. 129019), a markedly alcoholic Mexican woman, 
aged 41, entered the hospital in 1935 for ‘‘brui.se spots” on her bod 3 \ She 
gave a definite story of being very yellow all over in 1918 when the doctor 
.said her liver was enlarged and advised operation. In 1924 she was in the 
Stanford skin clinic for a sebaceous cj'st. No general examination was 
made but there were no complaints to suggest cirrhosis then. On entr}-^ in 
April, 1935, she was .slightlj’- icteric and there were large spider angiomata. 
A hard edge was felt 3 cm. below C. M. and the spleen was palpable. No 
ascites. Red blood cells 3.9 M., hemoglobin 13.6 gm. %, C. 1. 1.0-{-, M. C. V 
101 cu./x. Van den Bergh 3 U. Noveniber, 1935, she became drowsy and 
ran low fever. Vomited large quantities of blood. Ascites developed. 
Icteric index 40 U. Died November 14, 1935. Autopsy: Extreme cirrhotic 
process. Dense fibrous strands separating small groups of liver cells. It 
was tlie imiiression that this was the end stage of a verj- sluggish old proce.'S. 
In this case it seems certain that a lesion existed for a much longer time than 
the S months during which she had s^miptoms. It seems probal)le that tlie 
attack of hepatitis in 1918 was the initml event followed bj- a long latent 
progressive stage. 

Tlie coiir.se of Cases 1 to 4 is sliown prapliicall.v in Fig. 1. 

Anotlier case illustrates the fact that advanced cirrhosis may 
follow an old acute hepatitis which never producerl any clinical 
s\Tnp?oins. 
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Case 5.— N. D. (No. A-190S8), a 48-year-old American laborer, had 
used alcohol to excess. He entered the hospital in January, 1932, with the 
story that he had al\vaj'’s been perfectly well. He had never been jaundiced, 
nor confined to bed with anj' acute illness. For several months prior to 
enl^' !ie had failed generally and had lost 20 pounds. One week ago he 
noticed swelling of the belly. On examination he presented a full-blomi 
picture of advanced cirrhosis with slight icterus, hepatic facies, spider 
angiomata, palpable hard liver and ascites. Icteric index 20, Van den 
Bergh 3 U., iVassermann test negative. After a few days he became stupor- 
ous and died in coma. At autopsy, there was found indisputable evidence 
of an ancient acute hepatitis in the form of a so-called healed acute yellow 
atrophy. The liver weighed 880 gm., was brownish and shrunken with 
irregular yellow nodules. The brown areas showed scar tissue and bile 
fillets witli no jiarenchjnnal cells, and functioning liver tissue was represented 
only by the scattered yellow nodules. How long ago the attack of acute 
tu'jiatit IS occurred is obscure, but it undoubtedly led in the end to the 
incture of advanced cirrhosis with liver insufficiency. 

lliis case corrc-sponds quite accurately -with those described by 
ratt and Stengel, “ by Goodpasture’® and others as healed acute 
}i llo\\ atrophy leading to toxic cirrhosis (Mallory). The' clinical 
picture at the end was however in no Avay distinguishable from the 
ordinary temiiual stage of Laennec’s cirrhosis. 

lie etiology of all the above cases is uncertain; whether alcohol 
alone is re.spousible seems problematical. 

Evidence that Latent Hepatitis May Exist for Long Periods. 
.'talistie.s pre.souted in the previous section show that it is a rare 
( N fiil for the changes which eventuate in progressive cirrhosis to be 
imiiatcd by a clinical attack of acute hepatitis. In fully SO to ^ 0 % 
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of the present series tJie first clinical symptoms were those associated 
with a process already far advanced. It sefems probable, then, that 
in cirrhosis of the Laennec’s type there is usually no violent destruc- 
tion of the liver but a lesion which from the start may be sluggishly 
progressive over a long period of time. That this is in fact the case 
we were able to demonstrate in 2 cases in which definite evidences 
of latent hepatitis were detected 8 and 1 1 .years respectively before 
clinical s^nnptoms appeared. In this connection we define the 
latent stage as that in which, if there are any abnormal findings, 
elevation of blood bilirubin and induration of liver or spleen exist 
without any departure from health. The presence of toxic s.>nnp- 
toins, visible jaundice, ascites, or hematemesis remove the case from 
the latent to the clinicallj^ active group. 

Case 6. — A. J. (No. 182627), a 40-year-old markedly alcoholic Itah'an, 
was first seen in 1928 with the complaint of kernels in the neck. A lymph 
node showed chronic adenitis which seems of no further significance in the 
case. During the general physical examination a firm liver edge was felt 
2 cm. below the costal margin, and the edge of the spleen was palpable. 
No visible jaundice. Blood count normal. For the ne.xt 8 years he was 
clinically well and active, and it was only by deliberate search that the 
evidences of a gradually progressive but latent cirrhosis were detected: 

June, 1930, liver 3 to 4 cm. below C. M., smooth and firm; II. B. C. 4.5 M., 
Ilb. 82%, Icteric index 20 U., Van den Bergh 2.5 U. April, 1931, liver 
unchanged. May, 1933, liver unchanged; spleen felt 4 cm. below C. M.; 
R. B. C. 4.7 M., Hb. 90%, M. C. V. of red cells 98 cu. m! average R. B. C. 
diam. 7.8 /x; icteric index 13 U. Van den Bergh 1.25 units. September, 
1933, icteric index 24 XJ.; Van den Bergh 4.5 U. December, 1933, icteric 
index 24 U.; R. B. C. 4.0 M., Hb. 93%, M. V. C. 105 cu. m- March, 1934. 
icteric index 13 U. June, 1934, icteric index 16 U. September, 1934, liver 
and spleen as before; icteric index 15; feels perfectly well, June, 1935, 
condition unchanged; R. B. C. 4.8 M., Hb, 95%, M. C. V. 95 cu. /x, Van den 
Bergh 0.75 U. November, 1936. Entered hospital with complaint of swell- 
ing of abdomen and legs for 4 months. During this time had become weak 
and short of breath. There had been some blood in the stools. On e.xami- 
nation, he was slightly undernourished and there was fetor hcpaticus. The 
belly was distended with fluid. Liver 2 cm. and spleen 15 cm. below costal 
margin. R. B. C. 3.9 M., Hb. 75%, W. B. C. 5000. Icteric index 24 TJ. 
Van den Bergh 7.5 U, Rose Bengal 26% of normal function. Slight 
elevation of temperature. He was tapped several times but rapidly became 
toxic and died on February 3, 1937. Autopsy showed very advanced cirrho- 
sis of the portal type. 

« 

This case is reported soincwJiat at length, hut it is of uuu.sual 
interest. Over 8 years we observed, after accidental discovery, 
induration of liver and spleen with slight hyperbilirubinemia in a 
man clinically well. A patliological increase in red blood coll size 
was definite 3 years before symptoms developed. Finally, there 
was rapid onset of clinical signs of advanced cirrhosis and death in 
coma Avithin 8 months. 

Case 7. — E. C. (No. 670S1), a 70-A'ear-old Italian Avho denied the use of 
alcohol, was fin-^t .‘Jcen in the clinic in 1918 for a mild nephritis and hyjx:r- 
tensiou. At that time a firm liver was felt 3 cm. below C. M. and the spleen 
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was readily palpable. The red blood count was normal but there was a 
constant leukopenia of 2000 to 3000. There were no clinical symptoms of 
hejwtitis but m 1926, 8 years later, he was in the hospital for a slight cere- 
bral accident. The liver and spleen were as before and now there was a 
slight hyperchroinic anemia r\dth R. B. C. 3.6 M., Hb. 73%, C. I. l-f, 
W. B. C. 2100. It was not until February, 1929, 11 years after he was 
first seen, that clinical symptoms of liver disease appeared and he entered 
because of swollen abdomen and weakness of several months’ duration. 
After tapping, a very hard liver was felt in the epigastrium. R. B. C. 4.8 M., 
Hb. 82 %, W. B. C. 6000, icteric index only 8 U., and Van den Bergh 0.25 U, 
There were repeated taps but he died of general failure in April, 1929. 

It seems clear that a gradually progressive hepatitis had existed 
for a great many years. ’ 

In both Cases ti and 7 the recognition of latent hepatitis was made 
I)o.ssible by the fortuitous chance of the patients’ coming under 
obseiu'ation for complaints unrelated to the liver disease. It seems 
jirohahle that signs of insidious hepatic lesions could be detected in 
many people who e\’entualiy appear with advanced citrhosis were 
there an opportunity of making physical examinations during ante- 
cedent years. The course of Cases 6 and 7 is shown in Fig. 2. 


Maximal 

LESION 





of Chronic Hepatitis and 
<uiil ^ ° Differentiation from Initial Acute Attacks. The 
foil lepatiti.s is obscure except in those cases which 

f, f. f rugs or poisons, and in those occurring in epidemic 
orui. prohably the re.sult of infections agents (epidemic jaundice, 
IV U rhsease. ye low fever). TJ.e cause of the common variety 
ni >po,ad.c hepatitis .-^ecn in civil practice is still a mysterv. Patlio- 




BLOOMFIELD: HISTORY OF CHRONIC HEPATITIS 


435 


logical material is scanty but there is good reason to believe that 
one may be dealing with a group and not with a single disease. 
Certainly there are a variety of clinical types. The classical "catar- 
rhal jaundice” is usually a mild disease showing little more than the 
pre.sence of ieterus and perhaps a palpable liver. Recovery is the 
rule and even though a slight hyperbilirubinemia may persist for 
a considerable period this type of disease rarely, as we pointed out 
above, goes on to progressive chronic hepatitis. At the other end 
of the scale are those instances of obscure necrosis of liver cells— 
acute yellow atrophy— usually fatal in a few weeks. But cases of 
every degree of severity between these two extremes seem to occur 
and recent papers have dealt with acute hepatitis associated with 
ascites and evidences of great "toxemia” which may heal or at least 
be followed by clinical recovery.'’-* It is this type of disorder which 
we wish now to discuss in its relations to hepatitis as a whole— 
both acute and chronic. Of particular interest is the distinction 
between fresh initial attacks and acute exacerbations of chronic 
hepatitis. The cases described below show that it is often impossible 
to make a clinical differentiation. 

I. Cases Probably or Certainly Representing Initial Attacks of 
Hepatitis. 

Clinical picture indistinguishable from advanced chronic hepatitis, hut in 
fact an initial attack of acute hepatitis running its entire course to death in 
coma in 4 months. 

Case 8.— C. P. (No. A-44622), a moderately alcoliolic Italian woman 
aged 36, had always been well. In April, 1934, .she was thoroughly e.xamined 
in connection with the diagnosis of a mild skin lesion. There was nothing 
then to suggest liver disease. Hb. 75%, R. B. C. 4.1 M., W. B. C. 6900. 
She returned to the clinic 8 months later (December 12, 1934), with a story 
of increasing swelling of abdomen and jaundice for 3 months. She was now 
obviously icteric and the liver was enlarged to the level of the umbilicus, 
smooth and slightly tender. The spleen was not felt. There was high 
irregular fever. R. B. C. 2.3 M., Hb. 8.2 gm. %, C. I. 1.0-f , M. C. V. 
115 cu. ft, icteric index 50 U., Van den Bergh 5 H., W. B. C. 33,000, P. M. N. 
87%. December 26, 1934, exploratory laparotomy. There was a large 
quantity of ascitic fluid, the gall bladder was normal, the spleen was Ann 
aiid twice normal size. The liver was large and had a stippled appearance. 
Biopsy showed subacute cirrhosis— hot the picture of acute j'ellow atropliy. 
Cultures from bile and abdominal fluid were sterile. She continued to run 
high fever after operation, jaundice persisted, ascites reaccumulated, 
there was progre.'?sive macrocjntic anemia. She graduallj" went into coma 
and died January 12, 4 months.after initial sjTnptoms. 

Discussion. The story of alcoholism and the clinical features were 
typical of an advanced chronic cirrhosis. The negative examination 
4 to 5 months before onset of symptoms and the histology of the 
liver make it clear however that one was really dealing with a rapidly 
progre.ssive initial attack of hepatitis. The etiology of this type of 
liver disease, clinically cpiite difl'erent from the usual varieD' of 
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“catarrhal jaundice” and anatomically not acute yellow atrophy, 
is obscure. The case corresponds to those described by Jones and 
hlinot," and others. 

Acute hepatitis with jaundice and asdtes undistinguishahle at first from 
advanced cirrhosis. Biopsy— subacide yellow atrophy. Clinical recovery. 
Question of residual damage. 

9.— I. W. (No. A-66297), an American woman, aged 58, who denied 
use of alcohol, was well until September 20, 1936, when she was taken 
with abdominal soreness and weakness and later nausea and jaundice. 
On entrance into hospital, October 12, she appeared ill, there was definite 
icterus, and a deeply placed mass in R. U. Q., probably liver. October 21 
exploratory laparotomy showed the liver to be small, grayish, scarred and 
irregular. Biopsy showed an acute hepatitis with diffuse necrosis of liver 
cells. After operation there was increase of nausea, intense jaundice with 
icteric index 200 U., Van den Bergh 60 U., and ascites. She was tapped 
twice. R. B. C. 3.9 M., Hb. 80% Sahli, C. 1. 1.0+, W. B. C. 7000, M. C. V. 
93 cu. Average diam. of R. B. C. 8.8 /i, Wassermann test negative. She 
seemed desperately ill but made an unexpected recovery and left the hos- 
pital on November 24, only 6 weeks after entry. At that time she was stnl 
slightly jaundiced but there was no reaccumulation of fluid. In May, 193 1 , 
she returned for study. She was apparently perfectly well. Physiw 
examination vas negative except that tip of spleen was palpable. R. B. C. 
4.2 M., Hb. 84Sf Sahli, icteric index 7 TJ., Van den Bergh 0.5 XI., M. C. V. 
88 cu. <i-i Rose Bengal showed very slight delay in abstraction of dye from 
blood; estimated function 70% of normal. 

Discussion. This case is of interest as the third instance in our 
series of hepatitis with jaundice and ascites ivith recovery. It 
seems practically certain that this was an initial attack of hepatitis, 
now in a healed or latent stage. Further observation is necessary 
to see whether there will be progression to chronic hepatitis. 


Acute hepatitis probably initial, but possibly exacerbation of an old process. 

Case 10.— R. S. (54895), a 55-year-old German who denied use of alcohol, 
entered jiospital on June 24, 1935, with the complaint of jaundice and nau- 
'■f'a for o weeks. He was thin, markedlj'^ icteric, the liver was enlarged and 
there R. B. C. 3.5 M., Hb. 70% Sahli, M. V. C. 134 cu. 

icteric nulex 125 Xi., Can den Bergh 25 XJ. Exploratory laparotomy 3.L 
iluid, gall bladder normal. Biopsy of liver showed atrophy of periportal 
cell.^ villi increase m connective tissue and proliferation and dilation of bile 
ca])illaries He gradually improved and by July 31 seemed definitely on 
m 7,0 Icteric index down to 25 U., M. C. V. of R. B. C- 

j ' 1 , ' 1 a seminal vesiculotomy was done for some old 

trouble and he died 2 days later of postoperative complications. Autopsy: 
. plwm \\ eighcd 3.)0 gin. Liver cut w'ith increased resistance. There was 
ccntr.'il necro.'^is with increase in peripheral connective tissue which was m- 
li it rated with round cells. Anatomical diagnosis; subacute hepatitis. 

Discussion. It is extremely difficult to decide whetlier the hepa- 
titi-i Is recent or old btit the histology of the liver suggests a fairly 
re( cut jiroee.ss. It seems probable therefore that one is dealing vith 
an imtuil attack which wa.s, clinically at least, subsiding when an 
ill advi-ed ojieration tip.«et his balance. 



BLOOMFIELD: HISTORY OF CHRONIC HEPATITIS 


437 


II. Instances of Probable or Certain Acute Clinical Exacerbations 
of a Chronic Hepatitis. 

Old “alcoholic” hepaiilis with acute exacerbation of symptoms practically 
indistinguishable from an initial attack. 

Case 11.— G. P. (No. A-58592), a 57-year-old German-American 
liquor salesman, had drunk heavily for 30 years, but his general health had 
lieen very good. Three weeks before entrance on November 14, 1935, 
lie noticed rapid swelling of the abdomen and jaundice. On examination he 
was obese, there was light icterus and an immense collection of abdominal 
fluid. After tapping, a hard liver edge was felt 2 cm. below costal margin. 
R. B. C. 3.9 M., Hb. 70%, M. V. C. 101 cu. n, average diameter 8.1 m- 
Wassermann test negative. Icteric index 34 U., Van den Bergh 3.75 U., 
Rose Bengal 20% of normal function. Takata-Ara -f, blood urea 63 mg. %. 
He was extremely ill and stuporous from entry to January, 1936, and was 
tapped frequently. Gradual improvement then set in. He was tapped 
repeatedly for the next few months but in March, 1937, no tap had been 
necessary 'for 19 weeks and only 3 L. were obtained. No reaccumulation 
3 weeks later (June, 1937). Icteric index 8 U., Van den Bergh 1 U. Feels 
perfectly well — firm liver edge just palpable. 

Discussion. It seems probable that one is dealing here with an 
acute exacerbation of an old hepatitis, but the differentiation from 
an initial attack is practically impossible. 

Terminal exacerbatioii of old chronic hepatitis clinically indistinguishable 
from an initial attach. 

Case 12.— A. H. (No. A-71212), a 59-year-old American woman, had 
used alcohol heavily for years. Recently she liad eaten very little and liad 
practically lived on gin and tea. There was_ nothing in tlie past history 
otherwise to suggest liver disease. Present illness began 3 weeks before 
entry on May 13, 1937, with weakness, nausea, and vomiting. Jaundice 
for 1 week. Examination showed an obese sick woman, markedlj’- jaundiced, 
tlie skin covered with “bruise spots.” Ascites was present and a very liard 
irregular liver was felt. R. B. C. 2.9 M., Hb. 72% Sahli, C. I. 1.2, W. B. C. 
8800, M. C. V. 112 cu. ti., platelets 107,000. Bleeding time indefinite!}" 
prolonged. Coagulation time 9 minutes. Icteric index 81 U., Van den 
Bergh 25 U. No autodigestion of blood clot. Rose Bengal 20% of normal 
function. Wassermann test negative. She failed rapidly and died in coma 
May 26, about a month after onset of symptoms. Autopsy showed an 
extreme cirrhosis of a very chronic type. The changes were undoubtedly 
of great duration. There were no evidences of acute liver degeneration. 

Discussion. Clinically the case is indistinguishable from those 
instances of initial hepatitis reported above, but here one is un- 
doubtedly dealing Avith a terminal clinical exacerbation of an old 
chronic process. 

III. Cases in Which it Was Impossible to Decide Between Initial 
Acute Hepatitis or Acute Exacerbation of an Old Hepatitis. 

-4c!//e hepatic coma uriih jaimdice and ascites in a chronic alcoholic. Re- 
markable recovery. Question whether it is a case of initial acute hepatitis or 
an acute exacerbation during the course of chronic hepatitis. 

Case 13.— S. F. (No. A-43139), a markedly alcoholic American woman, 
aged 44, was first seen in the clinic in March. 1934, for tonsillectomy. 
Examination at that time showed no evidence of liver disease although there 
was no specific note on the abdomen. She was perfectly well until October, 
1934, when she was brought to the hospital in coma. Relatives gave the 
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Question of initial attack of hepatitis or acute exacerbation of chronic cir- 
rhosis. Clinical recovery with residual signs of latent hepatitis. 

Case 15. —A. A. (No. A-61907), a 42-year-old American fireman, gave 
a history of extreme -alcoliolism. He had frequently been suspended from 
the fire department for drunkenness. He entered the hospital April 10, 
1936, for an injury to his ankle 1 week before, unaware of jaundice. On 
examination, there was typical alcoholic facies, spider angiomata on chest, 
a smooth liver 4 cm. below C. M. and marked icterus. There was moderate 
fever and the jaundice became more intense. On April 15 the icteric index 
was 270 U. and the Van den Bergh 70 U. He rapidly developed a severe 
macrocytic anemia with R. B. C. 1,8 M. and Hb. 44% Sahli. Average 
diameter of R. B. C. 8.7 ^ and_M. C. V. 125 cu. u, W. B. C. 17,000. Was- 
sermann test negative. Bleeding time 9 minutes. Under rest, jiarenteral 
fluids and glucose and liver ex'tract there was remarkable improvement 
and lie left the hosiiital on May 26 feeling perfectly well. At that time 
icteric index was only 6 U., R. B. C. 3.4 M., Hb. 68%, W. B. C. normal. 
No fever, The liver was still palpable. On June 23 he went back to work. 
April, 1937, in hospital for study. Appears perfectly well. Spider angio- 
mata still present. Liver and spleen not felt. R. B. C. 4.4 M., Hb. 92%, 
C. I. l.O-h, W. B. C. 6400, icteric index 8 U. Van den Bergh 1 U., M. C. V. 
91 cu. At. Rose Bengal test shows definite delay in removal of dye—livcr 
function estimated as 65% of normal. 

Discussion. It is impossible to say whetlier tliis was an initial 
attack of licpatitis or an acute exacerbation of a clironic cirrhosis. 
At any rate, in spite of clinical recovery there remains definite 
evidence of latent chronic hepatitis. 

This group of cases seems of particular importance in an analysis 
of the life history of hepatitis.' One should emphasise the short 
length of time necessary for the full blown clinical picture of cirrhosis 
to develop following an initial attack of hepatitis, the fact that the 
first clinical evidences of a long .standing hepatitis may be those of 
a terminal “toxemia” which leads to death in a few weeks; and 
finally how all but impossible it often is to distinguish between 
initial attacks of hepatitis and clinical exacerbations of an old latent 
cirrhosis. This leads to a discussion of repeated acute e.xacerbations 
and remissions during the course of chronic hepatitis. Cases similar 
to ours have been well described by Fiessinger, Albot and Thiebaut.'’ 

Case 16. —B. B. (No. 181668), a ,53-3'ear-oId markedly alcoholic Italian, 
always well previousl}', stated that 4 3 'ear.s ago he was in another hospital 
for swollen abdomen and legs. He was tapjicd several times, but after some 
months the swelling disappeared and he was perfectly well and working 
for 31 3 Tars. For the jia.st few weeks there had been lo.«s of weight, indi- 
gestion, and recently jaundice and swelling of the abdomen. Examination 
(November 7, 1928) showed a picture of advanced cirrhosis— icterus, spider 
angiomata and ascites. R. B. C. 3.0 M., Hb. 61 %, C. I. 1 .04-, Wa.s.scnnann 
test negative. Icteric index 30 U., Van den Bergh 4.5 U. By November 
26, 1929, he was much improved, abdominal fluid did not reaccumulate 
and he felt well but still had slight icterus and anemia. He did very well 
until Januars’ 25, 1930~an interval of a 3 ’-ear — when he was brought in 
after rapid onset of semicoma. He was quite jaundiced but (here was no 
ascites. Liver not felt but .sjileen palpable. Under treatment he improved 
slightbv but died in April, 1930, in t 3 ’pical hepatic coma. Autopsy showed 
typical changc.s of advanced cirrhosis. 
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(Fig. 3). 




C'.iHi; IT. -r. D. (Xo._ .\-2.347G), a 59-year-old markedly a'c°l'0^ 
Am'Ticaii, ^^a'' fir>( seen in May, 1932, for injury' to Ins hand. " 

(ime there uas no siipt^estinii of liver disease and neither Fver nor s] 
a- felt. \Va<sennann tc.sl negative. Blood count normal, lie tvas 
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until Februarj'-, 1934, when he entered the hospital for epigastric pain of a 
few days’ duration. He looked ill, there was high fever, light icterus and a 
tender liver a few cm. below C. M. W. B, C. 25,000, icteric index 31 U. 
He improved quickly and within 3 weeks was discharged witli normal 
temperature and leukocyte count, and icteric index of 6 U. Gastro-intestinal 
Roentgen rays were negative and liver was no longer palpable. He was 
entirely well for a year until January, 1935, when he returned with complaint 
of epigastric pain and fever for 3 days. Exploratory laparotomy, January 
22, showed the liver to be scarred, nodular and brick red. Biopsy was done. 
Gall bladder normal. He improved rapidly and by January 31 seemed on 
the road to recovery when there was sudden exitus from pulmonary embolus. 
Awfopsy— subacute diffuse portal cirrhosis. 

MAXIMAL 



Discussion. The course of events is sliown grapliically in tlie 
diagram (Fig. 4). It seems clear that the episode in i934 was 
an initial acute attack of hepatitis followed by apparent recovery 
(but probably actually a latent state with residual damage) until 
the second acute exacerbation a ,^’ear later, from which again he 
seemed to be recovering. The histologic findings make it clear that 
the disease was of longer duration than the last acute attack, in 
which he died in less tlian a month from onset of symptoms. 

Case IS. — H. P. (No. A-39763), a moderately alcoholic American, aged 
51, stated that he had been jaundiced for 1 week in 1927 but otherwise 
had been well. In November, 1933, he entered the hospital with the story 
of an acute illness of 5 Aveeks’ duration featured by chills, abdominal pain, 
nausea, vomiting, and recentlj-- jaundice. On examination, there was 
marked icterus and a firm smooth liver aaas felt 3 cm. below C. M. R. B. C. 
3.9 M., Hb. 13.4 gm. C. I. 1.0, W'. B. C. 5700, M C. 101 cu. ;i., 
Wa.ssermann test negative. Icteric index 111 U., A'an den Bergh 25 U. 
Slight fever, not above 38° C. He improved gradually and by Febniaiy, 
1934, he felt well. Icteric index was 7.5 U. Liver edge still p.alpable. lie 
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remained subjectively perfectly well for 3 years until May, 1937, when he 
returned with the storj' of swelling of legs and enlargement of abdomen for 
2 months. On examination, he was a little under weight and there were 
small .spider angiomata. Liver no longer palpable, soft edema of legs. 
Pla.sma protein G.2 gm. %. Icteric index 19 U., Van den Bergh 5 U., 

R. B. C. 3.9 M., M. C. V. 89 cu. u- 

Discussion. The story of jaundice in 1927, while not definite 
suggests an attack of hepatitis then. After a remission of G years 
lie had, in 1933, an exacerbation under our observation with clinical 
recovery for 3 years and finally a third recurrence of obvious clinical 
disease. The situation is summarized in the diagram (Fig. 5). 

In addition to such clear cut instances of exacerbation and remis- 
sion many illustrations could be given of patients whose course 
varies from better to worse without any extreme fluctuation, and for 
no assignable reason. 

MONTHS 

0 l(i ZO 30 HO SO 60 70 


1 >. . Diii.itiiin of life after onset of symptoms in fatal cases of cirrhosis. Each 
line is a difTercnt. patient. 

Terminal Stage. There remain for discussion certain clinical 
aspects of the terminal stage. To simplify the analysis we have 
segregated all of onr easc.s in which after a latent period of unknown 
t lira 1011 ( e.it i oeeurred in the first accession of clinical svmptoins 
aiul anttipsy showed advanced cirrhosis. The causes of death were 
K aim lar ones— bleeding, interciirrent infection, postoperative 
hepatic coma. Tlie duration of life after onset of 
( iiinctil syinptoins is shown graphically in Fig. G. The striking 
nn mg is that in this series of 20 cases, 45% of the patients died 
\vitiini a year and 40% within G months. This shows to what an 
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extent latent chronie hepatitis may progress before clinical trouble 
becomes evident. 

Discussion, In the preceding pages we have attempted to build 
up a composite picture of the life history of those obscure instances 
of hepatitis which are still of unknown etiology. Cases due to 
assignable cause (aside from the possible influence of alcohol), such 
as poisons, drugs and known infections, are not included in this 
discussion which must necessarily then be largely clinical and 
empirical. The relation of the type of anatomic lesion to the 
course of the disease will be analyzed in another paper. None of our 
observations is entirely novel but it seems worth while to synthesize 
information about hepatitis, which for the most part is scattered 
in the literature or has not been sufficiently emphasized. 

maximal 



Fio. 7. — Variations in the roiirse of hepnfiti.s. (1) Acute hepatitis progrcssiiiR 
rapidly to death. (2) Acute hepatitis with recovery. (.3) Acute hepatitis with 
apparent recovery but actually tiansition to latent stage which with or without 
remissions eventuates in advanced cirrhosis. (4) Hepatitis latent from the start 
until advanced liver insufficiency supervenes 


The initial stage of hepatitis may be clinically acute and promptly 
fatal. This group includes not only cases of so-called acute yellow 
atrophy but also instances of a less violently destructive proce.ss. 
An equally acute onset may be followed by complete clinical recovery 
and probably by healing of the lesion, although it is hard to prove 
that latent anatomical changes are not present. The possibility 
of such latent changes, which may gradually progress over many 
years until clinical hepatic insufficiency supervenes, is shown by 
tho.se instances of late cirrhosis in whicli a story of acute hepatitis 
years ago can be elicited. As illustrated by some of the cases re- 
Iforted above, recognizable but clinically latent di.'^easc can be 
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detected and actually observed over long periods. In our senes, 
it v-as striking that the initial stage of the common variety ot 
advanced hepatitis (Laennec’s cirrhosis) was usually latent; m some 
90% of the cases there never was any early clinicm episode but 
both lesion and symptoms were latent until the final crash ot 
hepatic insufficiency. The latent periods may be puncturec y 
clinical exacerbations which again subside into latency, and thus 
such a cycle inav be repeated a number of times before the patient 
dic.s. The main' possibilities are shown graphically in Fig. 7, and 
the analogy to the course of glomerular nephritis as analyzed by 

Addis is brought out. _ 

Conclusions. 1. Cirrhosis of the liver is usually the terminal 
stage of a long disease which runs most of its early course without 


clinical symptoms. 

2. In the present series, the disease was initiated by an acute 
clinical attack of hepatitis in only 4 of 41 cases (10+%)- In most 
of the ]iatients the onset was entirely obscure. 

II. Acute clinical exacerbations may occur during the course of a 
progressive latent hepatitis to be followed by further periods of 
latency. 

4. Such acute exacerbations are often indistinguishable from 
initial attacks of acute hepatitis. 

5. Acute hepatitis may run a rapid course with the development 
in a few weeks or months of the clinical picture usuall}’^ associated 
with advanced cirrhosis. Clinical recovery may take place m 
thc,se eases. 

(). In the case of patients with prolonged chronic hepatitis (cirrho- 
sis) who die in their first clinical exacerbation the course is usually 
iiricf ; in about oue-half the cases not over 1 year from onset of symp- 
toms to death. 

7. A composite picture of the life history of acute and chronic 
hepatitis ot obscure origin is presented by means of diagrams and 
illustrative cases. 


Non:. riiroURliout this paper the term acute hepatitis is used in a non-committn 
“fu-e in-tifar a.s the exact lesions .and their etiologj' are not entirely clear. Acute 
iicp.itUi'., however, seems a better term than catarrhal jaundice, simple jaundice 
or infectious jaundice and preserves the nnaloRj’ with obscure disease of other orgens 
."Ui h O' n''phritis. arthritis, etc. 
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THE EFFECT OF BENZEDRINE SULPHATE ON THE BOWEL 

AND UTERUS. 

By Eldon M. Boyd, M.A., M.D., C.M., 

ASSISTANT PnOFESSOn OF PHARMACOLOGY, QUEEN's UNIVERSITY, KINGSTON, CANADA. 

Benzedrine (benzyl methyl carbinamine), a volatile vasocon- 
strictor allied chemically to ephedrine, was introduced primarily for 
topical application to the nose and throat in the treatment of congested 
mucosal surfaces.^ Benzedrine sulphate, a salt of the base, is soluble 
in water and has been found active when given by mouth in doses 
ranging between 5 and 20 mg., although larger doses have been used 
under controlled circumstances. The conception that benzedrine 
sulphate might prove advantageous in gastro-intestinal spasm and 
colic has apparentlj'^ arisen by analogy with the effect of epinephrine. 
Sympathetie relaxation of the bowel by epinephrine is a well-known 
pharmacologic reaction and benzedrine is a sympathomimetic sub- 
stance. Myerson and RitVo^ and Myerson, Loman and Dameshek*^ 
have proposed that benzedrine sulphate is of value in relieving gastro- 
intestinal spasm, basing their conclusion on clinical observations 
aided in some instances by Roentgen ray visualization in man. 
On the other hand. Peoples and Guttmann^ could find no sympto- 
matic evidence of any effect of benzedrine sulphate on the gastro- 
intestinal tract of man. Detrick, Millikan, Modern and Thienes® 
found that benzedrine sulphate actually contracted isolated seg- 
ments of small intestine of rabbits and guinea-pigs. Also in rats, 
receiving large doses of benzedrine sulphate, Ehrich and Krumb- 
haai"* frequently found postmortem markedly contracted .segments 
of small intestine. In the face of this conflicting evidence, it was 
considered advisable to repeat the ex'periments of Detriek ei al.^ 
and in addition to study the effect of benzedrine sulphate on another 
organ containing smooth muscle, the uterus. The results obtained 
amply confirm the results of Detrick, Millikan, Modern and 
Thienes.® While this does not necessarily mean that benzedrine 
sulphate will also contract the human intestine, it is obvious that 
further work should be done on man. 

Method. Short segments of small intestine were taken from freshly 
killed rabbits and the uterine horns from freslil}’- killed virgin guinea-pigs. 
Rhythmic contractions of bowel were found much better if the small 
intestine was moderate!}" filled with warm Locke’s solution before removing 
the segments. The bowel segments and uterine horns were set up in 
Locke’s solution in a side arm test tube connected with a U-thi.stle tube 
and surrounded by a water bath maintained at 3.5° to 37° C. according to 
the Magnus technique and rhythmic contractions were recorded kymo- 
graphically. After satisfactory records of normal contractions had been 
oljtained, benzedrine sulphate, ephedrine hydrochloride and epinephrine 
hydrochloride were added to the warm Locke's solution about the liowel 
or uterus to a concentration of 0.01 to 0.001 The record obtained was 
analyzed to determine the effect of these sympathomimetic substance.s on 
the tonus (base Ime) and rate and strength of rln'thmic contractions of the 
smooth muscle. 
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T.\ui-e 1.— The Effect of Benzedrine Sulphate. Ephbdrine Hydrochloride 
AND Epinephrine Hydrochloride on Isolated Segments of Small Intes- 
tInf. of R\bbits and the Virgin Guinea-pig Uterus. 
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Results. (Table 1.) All changes in tlie record were calculated 
in per cent of the original before application of the salts studied, 
'i'he averages of these changes are given in Table 1. To illustrate 
the variation in the changes, the standard deviation of the means 
have been included and to indicate the consistency of the reaction, 
the ]n>rccntage of experiments in which the changes observed were 
in the same direction as that of the mean has also been determined. 
It i.s usually recognized statistically that a mean change in order 
to be significant should I^e at least twice its standard deviation. In 
a munber of instances shown in Table 1, the standard deviation was 
greater than one-half of the mean and yet nearly 100% of the experi- 
ments showed a change in the same direction. For example, the 
tomis of 100% of bowel segments was increased by benzedrine, the 
.n erage increase was 40% and the standard deviation of the average 
increase uas 42%. In this instance the increase in tonus was obvi- 
onsi\ significant, but the calculated mean was not typical of the 
group; in other words, there was considerable variation in the extent 
o the intTcase in tonus. In all instances the mean values were 
those of 1.*) to 20 e.xperiments. 

Benzedrine iinariably produced a prolonged contraction of the 
nnginidmal mn.scie of the small inte.stinc and of the smooth muscle 
of tlie uterus. .Since this change raised the base line from which 
r n tininc contractions started, it was recorded as an increase in 
tomi'. 1 he nite and strength of rhythmic contractions from this 
elevated iiase line were not significantly different after application 
o. t le benzedrine sulphate. 1 he predominant feature of the action 
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of benzedrine was thus a prolonged, spastic tj^DC-of contraction of the 
smooth muscle of these organs. 

The action of ephedrine was essentially similar to that of benze- 
drine though not quite as consistent. Epinephrine, on the other 
hand, relaxed the smooth muscle and inhibited practically all 
rhythmic contractions. The difference was a striking one and 
demonstrated clearly that benzedrine and ephedrine have not the 
same effect as epinephrine on the smooth muscle of the gut and 
uterus in these 2 species. In this respect, benzedrine and ephedrine 
differ from meta-synephrine, another related sympathomimetic sub- 
stance, which relaxes the uterus and bowel like epinephrine.' 

Previous cocainization of the surviving bowel segments if anj^- 
thing increased the inhibition by epinephrine; but the stimulation 
produced by benzedrine and ephedrine was less after cocaine hydro- 
chloride. In this set of 17 experiments, the av^erage rise in tonus 
produced by benzedrine previous to cocaine was 51% and after 
cocaine it was 37%; corresponding values for ephedrine were 4-40% 
and 4-15% and for epinephrine —80% and —100% respectively. 
The contractions produced by benzedrine and ephedrine were thus 
not increased by cocainization, suggesting that their action was 
not entirely, if at all, on the nerve endings of the motor sympathetic 
system. 

This conclusion was confirmed bj' further experiments on the 
reaction following ergotamine tartrate on isolated bowel segments. 
There was no consistent change in the effect of benzedrine on rabbit 
small intestine after ergotamine, the average effect being a slightly 
decreased stimulation both by benzedrine and ephedrine. Epi- 
nephrine was slightly more depressant after ergotamine. It is obvi- 
ous therefore that benzedrine does not act upon the motor sympa- 
thetic nerve endings in the rabbit small intestine. 

Nor was the effect related to the parasympathetic system. Previ- 
ous abolition of parasympathetic influence by atropine had no 
consistent effect on the action of either benzedrine or ephedrine on 
the surviving bowel segments of rabbits. From these e.xperimcnts 
and in the light of present conceptions of sympathetic and para- 
sympathetic reactions, it max* be concluded that benzedrine in the 
concentrations used in this study contracts the smooth muscle of 
the intestine of rabbits and of the uterus of guinea-pigs by a direct 
action upon the muscle fibers. 

In one exjjeriment, benzedrine contracted a rabbit uterus with a 
pregnancy of about 2 weeks’ duration. In another experiment, the 
urinary bladder of a guinea-pig was cojitracted 1 b- all 3 of benzcdriije, 
ephedrine and epinephrine, while a spleen from a guinea-pig failed 
to respond to any of the 3 substances. 

Summary. Benzedrine sulphate (concentrations of 0.0 1 to 
0.001%) was found to produce a prolonged, spastic contraction of 
strips of the smooth muscle of the uterus of virgin guinea-pigs and 
isolated segments of small intestine of rabbits. From experiments 
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following ergotamine, cocaine and atropine, it was concluded that 
this action was directly upon the smooth muscle fibers. 
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SYMPTOMATIC TREATMENT OF CHRONIC ENCEPHALITIS WITH 
BENZEDRINE SULPHATE. 

Bv Robert A. Matthews, M.D., 

\KSOCUTE l.V rSiCm.VTnV and INSTRDCTOR in neuroanatomy, JEFFERSON MEDICAL 
COLLEGE, PHILADELPHIA, PA. 


(Fioni tiie Dcpartineuls of NouioIorj' and Psychiatry, Jefferson Medical College.) 


This paper deals with the clinical results observed in 20 patients 
with chronic encephalitis having a Parkinsonian syndrome treated 
with benzedrine sulphate (benzylmethylcarbinamine), 18 of whom 
have been receiving the drug by mouth for a period of from 6 to 
12 months. 

Solomon and Prinzmetal’ have employed the drug in postenceph- 
alitic Parkinsonism and reported the results obtained in 28 cases 
with classical symptoms. Improvement was noted in 53% when 
benzedrine sulphate was used alone and in 93% when it was given 
in conjunction with stramonium or scopolamine. Of this group, 
22 were able to do more work; 20 observed a decrease in their 
imi.^cnlar rigidity; 19 said they felt stronger; 7 observed a decrease 
or disappearance of their tremor, 9 noticed no change in tremor and 
t ic (ithcr 12 did not have tremor. In 8 patients with oculogyric 
cnsi>, the attacks were eliminated in 6 and greatly diminished in 
t ic other 2 when henzedrine was given in addition to scopolamine 
^ drug was found of no value in arteriosclerotic 

1 arkmsonisiu. 


In tunsidering the rationale lor its use in these conditions, it may 
)c pointet out that in Parkinsonism we see definite evidence of 
antoiminic dysfimction based on hypothalmic lesions. The drugs 


- , JLAIV/ VAX 

o grtaitst taliie m postencephalitic Parkinsonism are stramonium, 
line and liyoscine, all of which are said to exert their activity 


atropine 

)y a sedative action on the parasympathetic side of the autonomic 
nervous system, although a central brain stem effect must also be 
consK (.ret . I he disturbed sleep mechanism so often observed in 
tins di.sca.^e can probably be accounted for on tlie same anatomic 
tia.Ms. it ha.s been shown c.xpcrimentally by DikshiP that injection 
o :uvt\ l(iciioln!e, a parasympathetic stinuilaut, into the ventricles 



Table 1,— Effect of Benzedrine Sulphate on Parkinsonian Syndrome in 

20 Cases. 
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Rigidity, ttemors 


Rigidity, tremors, 
depression 


Salivation, tremors, 
rigidity 


Obesity, somnolence, 
marked tremors 


Salivation, rigidity. ' 
oculogyric crises | 


Rigidity, tremors, i 
fatigue, oculogj-ric [ 
crises j 

Slightrigidity.irrita-' 
bilijy, period.s of 
excitement 

Rigidity, weakness, | 
mental clouding | 


Salivation, tremors, i 
rigidity , 


I 3 


17 Weakness, rigidity, | 1 
M salivation, drowsi-' 

47. j neas j 

IS Tremors, rigidity, 5 

M ' somnolence 

44 • I 

; I 

19 I Rigidity, weakness,] 5 
F : tremors, depression', 

; i 

20 Severe oculogyric ; 4 
!■' crLso', headache, | 

2C I rigidity, tremors i 


Hyoscine 
Tr. stramonium 


50 , B 110/70 1 B 72 B 145 

10 mos. I A 124/70 ; A 04 A 145 


Eye sympt. disappeared, 
more alert and cheerful. 


Hyoscine 40 B 85/60 B 105 j B 123 ' No subjective or objective 

Tr. stramonium 7 mo.s. A 1 12/08 j A 105 A 128, improvement. 


Tr. stramonium | 40 


, B 110/80 1 B 112' B 153 ! Less rigidity, "jtriinting" 
12 mos. ' A 110/80 ' A 90 I A 157 1 decreased, more alert, and 

cheerful. 


I 

Tr. stramonium j 25 


I B 90/50 j B 90 I B 122 OculogjTic crises controlled 
0 mos. A 120/50 1 A 84 ' A 126 more cheerful, less irri- 
' I table, less rigidity. 


Tr. stramonium ' 40 

12 mos. 


I 

Hyoscine j 40 


0 mos. 


Tr. stramonium 50 

10 mos. 


Hyo.scine 15 

1 wk. 


i Tr. stramonium 30 

7 mos. 


Atropine 30 

8 mos. 


Tr. stramonium 20-40 
12 mos. 


B 120/90 
A 120/90 


! B 88/00 
, A 88/00 


'B 90/00 
A 110/00 


B 120 B 135 Myoclonus eyelids less 
A 112 A 143 marked, salivation dimin- 
I ished, more cheerful and 

' ' alert. 

B 72 i B 209 Fewer and less severe ocii- 
A 80 I A 209 logyric crises. 


B 80 ! B 140 ' Improvement in mood: not 
A SO A 145 maintained. 


B 100/00 . B 88 


Tremors aggravated, rc- 
' fused to continue medi- 
' cation. 


B 88/00 
A 110/781 


B 98/00 
A 92/00 


B 120/85 
A 120/85 


B 78 B 125, Much more cheerful and 
A 94 I A 121; alert, more energy, less 
i rigidity. 


7 I Tr. stramonium 40 


B 125/90 
11 mos. A 100/78 


B 100 

Alio 


B80 
A 80 


B 128 
A 80 


Tr. stramonium 25 B 100/70 B112 
9 mos. A 110/90 A 108 


2 I Atropine 


Atropine 


15 B 110/80 
0 mos. A I lO/SO 


B 100 
A 94 


20 B 130/72 I B 120 
9 mos. .4 130/78 1 .A 1 18 


BS5 

ASS 


' Much more active, alert 
I and cheerful, less rigidity. 


B 283 1 Somnolence controlled, 
A 207 1 more alert and cheerful. 


B 114 Oculogyric cri.ses less fre- 
A 1 1 4 quent and severe, less sal- 
! ivation, more energy. 

B 137 1 Fewer oculogyric crises, 
A 120 less tremor, more energy. 


more cheerful. 


, 1 , 


7 Tr. stramonium .50 

1 P 


Atropine 


Hvoscine 


i .Atropine 


B80/7 IbiIO 
5mo,s. A 90/70 I A 110 


7 mos. 

90 B 110/70 B 82 
S mos. A 120/90 ‘ A 82 
30 

7 mos. 

20 

1 wk. 


B 113|Distinct improvement in 
A 110| mood, no periods of c.x- 
citernent in 0 mos. 

B 142 , More alert and cheerful, 
A 144 more energy. 


B 107 More alert and cheerful, 
A 1 13 mueli more energj-. 


B 120 Saliration eontroHerl, di=- 
A112 tinrily more aliTt and 
I cheerful. 

. . , Tremors argravated, sub- 

jectively much worse, j-c- 
' fased to continue medi- 
cation. 


15 


B 100/70 'B 78 IB 112 .^lightly more cheerful, 
; -A I IBTO . A 104 . .A 1 12 otherwise ik) c!. 3 r.,-e. 


Tr. stramonium .50 B 100/75 B1I5 B 162 OrulogxTic cn.=c-< s‘:crtcr 
' 7 mos. A 9\'C2 A 100 A 102. and less fcvtre, trcm-irs 

rightly aggrax-atci-J. - 
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or hypothalamic region in rats produces a condition resembling 
nornial sleep. Benzedrine, a sympathetic stimulant, or more 
accurately an adrenalergic drug, exerts its effect in part by enhanc- 
ing the a'ctivitv of the drugs, which are parasympathetic sedatives. 
The Ziskinds^' in a recent article call attention to the fact that 
phcnobarbital in ordinary therapeutic doses aggravates certain 
types of rigidity, probably because of its action on the brain stem. 
They also raise the question as to whether or not physiologic anti- 
dotes for the barbiturates may not have a salutary effect in the 
treatment of the plastic type of rigidity. Benzedrine can be con- 
sidered such an antidote. Xathanson,- _ studying the effect of 
benzedrine on a large group of normal individuals, found that it has a 
definite stimulating action on the higher centers of the central nerv- 
ous system in most persons besides producing a peripheral response. 

Since May, 193G, benzedrine sulphate has been administered to 
a group of patients with chronic epidemic encephalitis in the Neu- 
rologic Out Patient Department of this hospital. Twenty have 
been treated and followed for a sufficiently long period to justify 
a report of the clinical observations. These patients were studied 
from the standpoint of the effect of the drug on specific symptoms, 
blood pressure, pulse rate and weight. Pertinent data relative to 
tlu' cases treated is summarized in the accompanying table.^ 

Comment. The blood pressures and pulse rates indicated in the 
table represent basic levels before and after treatment and not 
merely isolated readings. Unusually high or low readings were not 
taken as representative of the true state of the cardiovascular 
mechanism but evaluated in each individual case. 

It was found that many of these patients tend to have a low blood 
pressure accompanied by a rapid pulse rate which may be only a 
manifc.station of their general state of debilitation, although auto- 
nomic imbalance probably accounts for this in part. Those indi- 
viduals with an initial low blood pressure wbich increased in response 
to therajiy, as a rule, showed an accompanying decrease in pulse 
rat(‘ and were the patients who acquired greater energy and strength. 

Discussion. Ot the 20 jiatients studied, 15 (75%) have shown 
definite sustained improvement which must be attributed to benze- 
driiK' alone, since no change was made in the medical regime which 
was previou.sly being carried out. In 1 other case some sustained 
inijiroveinent has been noted, but in view of an alteration in the 
])revious medication this cannot be attributed entirely to the 
itenzedrine therapy. One ca.se was better at first but improvement 
has iiot bi‘en maintained. One patient has not been helped and 
2 claim that their symptoms were definitely aggravated by the 
drin; and refused to continue taking it. The improvement noted 
Ini', not always been the same in every case. Oculogyric crises were 
controlled or diminished in frequency and severity in 5 of G cases. 
In 2 patients with myoclonus of the eyelids the symptom was 
ureatly benefiti'ii. I hirteen patients have manifested a distinct 
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improvement in mood, have become more cheerful and state tliat 
they have more energy. There has been a lessening of rigidity and 
tremor in a number of patients but this has not been constant and is 
difficult to evaluate clinically. In 4 cases salivation has become 
less troublesome. Systolic blood pressure has been raised 10 points 
or more in 9 patients, has not varied more than 10 points in 8 and 
was reduced more than 10 points in 1 instance. The remaining 
2 patients did not take the drug long enough to provide reliable 
data. An initial low blood pressure was found in the majority of 
these patients, 11 having a systolic pressure below 100. The 
maximum sustained pressure rise in any case was 00 degrees systolic 
and 20 degrees diastolic. The patients whose blood pressure has 
been raised materially are in most instances the ones whose pressure 
was originally low. 

The pulse rate was lowered more than 5 beats per minute in 
8 patients, did not vary more than 5 points in 0, and was increased 
in 4 cases. Reliable data were not available in 2. Since the maxi- 
mum effect of the drug, as manifested by changes in the blood pre.s- 
sure and pulse rate, is said to occur from 10 minutes to IJ hours 
after administration and is continued for se\’eral hours, the recorded 
readings were made near the height of the reaction since tliey were 
made between 10.30 and 12 in the morning and the largest daily 
dose of the drug was directed to be taken at 8 a..m. 

There was a gain in weight of 1 pound or more in 7 patients, 
weight remained unchanged in 5, there was weight loss in 0, and 
no data in 2. The loss in weight, with 1 exception, was not trouble- 
some and occurred in patients who were originally somewhat over- 
weight. The patient who lost the most weight was tlie man who 
took 90 mg. of benzedrine daily for 5 months. The weight loss 
ceased when the dose was decreased to 30 mg. daily but the sympto- 
matic improvement has been maintained. There is much to sug- 
gest that doses in e.xcess of 40 to 50 mg. dail>’ are not required to 
obtain maximum beneffts. In this patient and several others there 
appeared to be an accumulative action or increasing sensitivity to 
the drug as indicated by the side effects since it became necessary 
to lower the dosage to avoid sleeplessness and gastro-intestinal 
symptoms in the form of vomiting. In no instance were the side 
effects sufficiently troublesome to necessitate discontinuing the 
administration of benzedrine. Two patients complained of burning 
on urination with some difficulty in starting tlie stream but these 
.symptoms cleared spontaneously in 1 case and disappeared on 
withdrawal of the drug for 2 days in the other without recurrence. 
However, a medical colleague reports that after taking 30 mg. of 
benzedrine during a period of stress and strain with physical exhaus- 
tion he experienced an adrcnalergic reaction characterized i)y tachy- 
cardia. hypertension (pressure rise 25 mm., systolic), dilated pupils, 
imsomnia, nausea and vomiting, and suppression of urine for an 
JS-hour period. His condition was such as to require Jiosjntalization. 
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'I'iio roMilts of the studies made so far have been encouraging and 
sugtrest fnrtlicr investigations. Although a large percentage of 
tlie-'e patients have been benefited, the improvement can hardly 
he otlier than symptomatic and it is questionable liow long it ivill 
he maintained. It is not possible at this time to evaluate how 
much improvement lias been based on psychogenic factors, but im 
attempt will be made to determine this by the use of a placebo in 
a group of controls. Patients repeatedly reported an aggravation 
of symptoms wlien they were without the drug for a few clays. 
In addition, .stiidie.s of tlie eifect of the drug in thi.s series of patients 
mac help to throw light on its possible efficacy in other types of 
illness. 

Conclusions. 1. Of 20 patients with clironic encephalitis having 
a Parkinsonian syndrome who received benzedrine sulphate for a 
period of from (i to 12 months, 75% have shown definite symptomatic 
improvement. 

2. 'Die symptoms beneficially aficcted were not the same in 
e\er\ ea''e, lint eoileetively included lessening of rigidity, tremor, 
sdivatiiui and oeulogNTic crisis. In addition, there was improve- 
ment in mood and an increase of strength and energy. 

o. Beiizc'cirine cnlianees the effect of stramonium, atropine and 
hy. i-eiue and is best used in conjunction with these drugs in tlic 
treatment of postonceiihalitio Parkinsonism. 

I 
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which is the principle responsible for the prompt and vigorous con- 
traction of uterine musculature. It appears, from the pharmacologic 
standpoint, that the ergot alkaloids can be divided into two 
general groups, repre.sented by ergotoxine and ergonovine; the 
former acts mainly on smooth muscle of blood-vessels and has a 
delayed and relatively weak but protracted oxytocic effect, the 
latter invoking a rapid but more evanescent uterine response. 
The clinical implications of ergot fractionation are based on that 
fundamental difference, particularly in the treatment of migraine 
(ergotamine tartrate, a member of the crgot<)xinc group) and in 
the siahis post partnm (ergonovine). Recently ergonovine has 
assumed importance in migraine therapy as well.® 

Soon after the isolation of ergonovine (1935) several commercial 
preparations appeared which were standardized for their content 
of the alkaloid. One of these, ergoklonin (Wyeth), containing 
1 mg. of ergonovine per cc. and freed of the bulk of the ergotoxine 
group, was subjected to clinical trial in the obstetrical wards of 
the Philadelphia General Hospital’- and has been adopted for 
routine use, supplanting fluid extract of ergot. The experimental 
work reported here was begun at that time, primarily to determine 
the safety of the preparation. 

Conflicting reports concerning the production of gangrene in the 
cock’s comb with ergonovine have been published. Brown and 
Dale’ noted a quite normal comb after injecting 05 mg. intramus- 
cularly over a period of 5 days, although each injection was followed 
by deep cyanosis and the usual general sj’inptoms. Davis et al.,- 
however, injected 0 cocks with 0.5 mg. of “ergotocin” twice daily 
for 2^ days and stated, “One bird developed gangrene of the comb 
in 8 days, another in 5 days, and still another had a similar lesion 
15 days after the completion of the injections.” .The melting point 
of the alkaloid used in the latter experiment was slightly difi’erent 
from that of BroAvn and Dale, due possibly to impurity, thus 
accounting perhaps for the varied result. An editorial comment® 
warned of the possibility of gangrene from ergonovine, but I know 
of no such instance resulting from its clinical administration. Ergo- 
tamine tartrate has produced 'gangrene in patients with sepsis or 
liver disease;®'®’® Lennox,® however, has found it safe in a large 
group of eases being treated for migi-aino, some over a period of 
almost 5 years. 

Regarding the mechanism of ergot gangrene it was not until 1!>35 
that a thorough investigation was published. IajwIs and Gclfand,' 
studying “The Manner in Which Necrosis Arises in the Fowl’s 
Comb Under Ergot Poisoning,” using ergotoxine ethanesulphonate, 
reported: “Gatigrene of the hen’s comb can be produced regularly 
by day to day injections of 10 mg. ergotoxine into the brea.st rnu.s- 
cles. A constriction of the arteries, which is unrelieved by relaxing 
vasoconstrictor tone or by local warming, is thereby maintained 
and, though a little flow of blood continue.s. serious nutritional 
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cliaiiiie.^ (KTiir by tbp end of a few days. The endothelimn of the 
ve.s-i'ls '-iiifer.'. plasma is lost and stasis occurs in the capillaries, 
va'-niiar clotting: follows in central vessels, which are by this time 
dilated, and necrosis is determined. All these changes can be 
produced within a few days by mechanically impeding the blood 
i!f>w to tlie comb. \'ascu!ar spasm in ergot poisoning does not 
arn'-t the circulation, and .so does not cause gangrene directly. The 
•.jia'-in ]>n>foundly slows the blood stream and leads to the secondary 
cUaugci in the vessels described; these are responsible for the arrest 
of blood flow, wliieh in turn results in death of the tissues.” 

Drugs Employed,* In order to evaluate any possibility of ergo- 
ti-'iii through administration of ergoklonin, 3 concentrations of the 
drug vrere used, normal (as prepared for clinical use), twice normal 
.If id i times normal, the stronger solutions being concentrated 
III nifi/f, The pure alkaloid, ergonovjnc (0.5 mg./cc.), and huiil 
extract of ergot, V. S. P., were employed for comparison. 


^tiiiulrirdtzntwu of Anmalf;. Ergotoxinc cthanesnlphonate in a 1% 
a'l'icoiiN -iilutioii of tartaric acid was prepared in the strength of 0.5 mg./cc. 
<»! till'. 0 l."> ing./kg. body weight was given each of the animals (wliite 
i.‘'gli<>rii cocks iicccptahlc for U. S. P. ergot assay) intramuscularly. Comb 
rc'poiiM' to fhi.'. “bluing do.'-e’' was recorded as 0, 1, 2, 3, indhadiiall}' for 
c;\c!i tliirii. anteriorly (o posteriorly, no animal being used which had a 
rear! mil ic" than Oil, nor more than 223, as observed 15 minutes after 
itijr-i tmii This eliminated birds which were either unusually tolerant or 
liyiifT'Oiisuivc to ergot. 

o/cr. Cocks were housed under uniform conditions, jnostly caged 
-iiigl\ . liiit a few in pair:', witli adcfiuatc maintenance feeding. The several 
grou(i' ric(>ived iritraimiscular injections of the following drugs, the do.se 
O' mg twice (Im volume of the “ergotoxine bluing dose" except in Group 4 
v.lucli I" (hiuliled: 


HruR. Ko. uf 

Dosu 

ErROaoviiit' 

cqnivoleat. 


fcc./kR.) 

(aiR./kr.) 

ITii.l evtr-iet of fiKot (twiro Rally) . . H 

t).r> 


I-iyotlonjii mornial rom-eiiiration) ((wlco 

IQ 

O.G 

0 (16 

l.ti'oMoimi (1 oaccatr.iteil -’X) Uwico Rally) 0 
I.rcoMomti (ei.a,-,.,„r„t(.R JX) {tnjee Raify) 5 

O.f. 

0.12 

l.g 

O.-lS 

I 'V<ili.,v-j,ie • 2 

0.6 

0..'{(> 

f ''C o’eo me f ( tm,,... ^ ^ .J 

0.0 

o.;w 
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Consecutive injections were made in clockwise rotation through the 4 
quadrants of tlie breast. Gangrene was produced in the combs of 5 cocks by 
application of a heavy elastic band. Sixteen birds were sacrificed for control. 

Injections were continued for 30 da 5 fs in all groups except the first; the 
fluid extract produced such massive sloughs that there was little or no 
absorption after the 14th day and the last animal was killed on the 25th. 

Longitudinal and transverse sections were taken through digitations 6 
and 7 of the comb and from brain (in some), aorta, heart, lungs (in some), 
spleen, kidney, testis (in some), stomach, liver and breast muscle, for 
histologic e.xamination. 

Results. General Status OF THE Animals. 1. Fluid exiraci of 
ergot: There was marked loss of weight, the animals rapidly becom- 
ing extremely emaciated. Breast muscle was necrotic and the 
majority showed ulceration; 54% of this group died, one 5 days 
after injections were begun. 

2. Ergoldonin {normal concentration): The condition of the ani- 
mals a‘t the end of the .30-day period seemed quite as good as at 
the outset; there was no weight loss. Muscle .showed no induration 
or .slough ; no deaths. 

3. Ergoldonin {concentrated 2')<.): The birds showed minor weight 
loss but were not emaciated. Breast muscle became indurated 
after about 8 days but did not ulcerate; no deaths. 

4. Ergoldonin {concentrated 4X): Considerable weight loss was 
observed in all but 1, although not to the degree seen in Group 1; 
the animals appeared ill after tlie finst week; 2 deaths, probably 
from upper respiratory infection. 

5. Ergonovine {twice daily): Nutrition remained good and ani- 
mals appeared quite healthy. No induration or necrosis of muscle 
occurred ; no deaths. 

6. Ergonovine {4 times daily): Same as Group 5 except for 1 
sudden death immediately after injection on the 30th day, cause 
of which was not determined by autopsy. 

Condition of the Comb. 1. Flnidextract of ergot: One animal 
remained free of gangrene, but showed unrelieved blanching and 
moderate atrophy of comb. Gangrene of digitations 5, G and 7, 


PLATE II. 

A, Ei-Roklonin (norm.M ronccntr.ition): Bluing ^e.^ption 1 liour .nfter injection: 
cock had received 1.5 cc. intraniuscniarly twice daily during the pievioiis 20 da.v.s 
(No. IC4). B, Ergoklonin (normal concentration): Same animal 7 hours after 
injection which had jjroduced the bluing reaction in A; there is complete re.storation 
of the comb to a normal status (No. 164). C, Ergoklonin (concentrated 2X): Blu- 
ing and drooping of the comb 1 hour after injection on the 2Sth day of the e.vpcriment : 
cock had received 1.4 cc. of the concentrate intramuscularly twice daily during the 
previous 27 d.ays (No. 140). D, Ergoklonin (concentrated 2X): Same animal 
7 hours after injection which had jiroduced the reaction shown in C: there is slight 
residual cyanosis and normal erectility is not restored (No. 140). E. Ergoklonin 
(concentrated 4X): Moderate atrophy and pallor after intramuscular injection of 
1.8 cc. of the concentrate twice daily for 15 days (No. 112). F, Ergoklonin (con- 
centrated 4X): M.arked atrophy and pallor produced by intramuscular injection 
of 1.02 cc. of the concentrate twice daily for 29 d.ays (No. 131). 
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involving tlie liistal 2 to 4 mm., occurred in 2 but did not progress, 
'riicre was advancement of the gangrene in all others, almost to the 
base of the digitations, accompanied by withering of the comb and 
wattles; in 2 animals, spontaneous amputation of digitations 6 and 7 
occurred (Plate I, C and D). 

2. Ergoklonin (normal concentration): Within 10 minutes after 
in 3 (’Ction slight circumocular pallor appeared, followed by minor 
bianeliing of the root of the comb and wattles; in about 15 minutes 
the dor'.al third of tiic comb was cyanotic and cold. Cyanosis 
spreai! vcntralward over half or more of the comb during the 
next 15 minutes but in an hour had regressed considerably and at the 
time of the n(>xt injection the comb had resumed the original bright 
red color ;ind warinness. No gangrene was observed in the group and 
e(»mbs maintained original size and ereetility (Plate I, A and B). 

U. Krfjdkloniii (concentrated 2x): The primary reaction to injec- 
tion was similar to Group 2 but cyanosis of the dorsal third per- 
-'istcfi to .slight degree for 7 or 8 hours. There was considerable 
(laccidity of the comb in this group, most marked about 1 hour 
after injection and ereetility was never quite regained before the 
next dose. Gangrene appeared in 4 birds, in 3 not progressing 
beyond the distal 2 or 3 mm. of digitations G and 7; 1 showed 
jnodernto advancement of the process 3 to 4 mm. farther, involving 
digitations 4 and 5 slightly (Plate II. C and D). 

4. Enjoklonin (coneentrated 4X): During the first week the 
reaction paralleled (Jroup 3; thereafter a tendency toward continued 
liallor of the comb was noted with slight gangrene appearing in 
4 of the animals which remained stationary, but tiiere was moderate 
to inarkcil ntrojihy of the comb, to le.sser degree of the wattles 
(Pl.atcli./fand/’). 

Lrgonoriue (itnec daih/): The primary reaction was similar 
to (>ronp 2, more marked, however, and the cyanosis at the end 
of ail liour was deej)er, but there was complete regression within 
( hour'. .\t tile end of the .3U-day period, the combs were entirely 
normal c.v-ept for a tiny gangrenon.s patch, 1 mm. long, at the tip 
ot diL’itation < in one liird 3'his appeared on the ]7th day and 
did not progrc''. 

<t. I,rijnniirtri>- (,} liinr.'t daiUf): Ni> o.s.sential difi'erenee.s were 
li'itt d Is tneen titi' ami (Jroiip 5 except that no gangrene appeared; 
fiorin.d < olor aiid temperature were not quite restored between 
iujectitui' during the da_\ biit resumed normal state between (he 
. -.otiittg ajid the flr'i morning doses (Plate I, E and F). 

» . Mod itrical pre^^mr: Iinmedintc deep eyanosi.s followed appli- 
• .ition of a h,.av\ cht'tic- band between theVoot of the comb and 
the el'-ft Iw tv.cfu digitations 4 and 5; this jmoceeded to early gan- 
;:r> nc in 1 <\.r. , nuKh rately atlvanced in ti. The necrotic portion of 
thy t otnli e a-- tiiore nioi't tlian i-. tlie gatigrene of ergoti.sm, but wn> 
‘•■ii-rr. i'c tho Kirne. 

Ih'iojMun- .\vvr\v.\-si Hegurding (ho mechanism of gaa- 



PLATE III. 


(All photomicrographs magnified 69 X.) 

A, Normal control; Comb showing epidermis, cortical cavernous capillary bed 
and central loose connective tissue; note thick muscularis of central artcrj’ (No. 177). 
J5, Mechanical gangrene of comb: There is necrosis of the epidermis; great dilata- 
tion of the capillarj' bod is accompanied bj- loss of endothelium and c.xten.sive throm- 
bosis (No. 190). C, Ergono^•ine: Comb appears entirely normal, cock ha%'ing 
been killed after resumption of normal color; animal had received 0.G3 mg. of ergo- 
novino intramuscularly twice daily during the previous 29 days (No. 167). X>, 
Ergonovino; Comb of animal killed during the stage of cyanosis; capillarj- bed is 
dilated but endothelium is preserved and there is no thromlx)sis: epidermis is normal 
(No. IGS). 









VL\TK IV. 


» Ml jtV.'jt^'mKrocniphs mnKnifiod G9X.) 

A. H::- i f f < n (Vitub at linn of demarcation of ^:an^:rcne 

■ ^ n - <»f arti-rn*^ and vein*; cock liad received 1 cc. twice ai 

t ' 17 tl-.v* (N' l 1 Iw - /f. Kr;ruklo:vin (normal concentration): Histolofdc nppj 

■' ' t.' aU'*'' tr*!ra:iin‘'*ni!;ir injection of 1.-12 re. twice daily for 29 J 

-'Cm S*.P f'. 1.:/ .VP't.jf: -foTi'-t-iitrated 2X c Shows only minor dilatation^ot 

T.;- fo i.w'r-'- * after liavinf" rc-o-ivifl 1.00 or. twice daily for 29 ! 

I ’' I>. I>r'‘V!> r,:n (rr-r,*'< ntratc^! 4Xi: There is atrophy and ^ 

“ ' ^ r;b rr.‘> v.mr 1-1'2 C‘*, of ihn roiirmifriti* twice daily for 20 d.ay5 (No. 
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grene in the comb, the observations of Lewis are entirely substan- 
tiated. Primarily there is apparentlj'^ an unrelieved arteriospasm 
with congestion, anoxemia and endothelial degeneration in the 
capillary beds, followed by stasis thrombosis therein and subse- 
quent necrosis of the tissues. Propagation of thrombosis is followed 
by progress of the gangrene. Blood-vessels of the fowl present a 
considerably thicker medial muscularis than those of mammals, 
and cocks killed when the comb was cyanotic or blanched showed 
the arteries in a state of vigorous contraction, as evidenced by a 
relatively thicker wall in relation to the lumen, rugated elastica 
and more or less radial arrangement of intimal endothelium. It is 
perhaps for this reason that the cock’s comb is unduly sensitive to 
the pharmacologic action of the ergot group. There was no evi- 
dence that the protracted administration of any of the drugs in this 
series produced permanent medial hypertrophy or arteriosclerosis. 
With the exception of the group receiving fluid extract of ergot, no 
visceral lesions analogous to changes in the comb appeared, save 
for ischemia in those animals killed during a period of generalized 
vasospasm. In the fluidextraet group, 1 cock showed a small 
infarct of the myocardium and 3 presented liver degeneration with 
increase in interstitial tissue between the cords of liver cells; renal 
glomeruli were relatively ischemic as well. Essential changes in 
mechanically produced gangrene of the comb were the same as in 
ergotism. 

Conclusions. While ergonovine and ergoklonin produce rapid 
and protracted contraction of the uterus, the coincident vaso- 
spasm (upon which the production of gangrene depends indirectly) 
is relatively fleeting. Vasospasm is comparatively unrelieved fol- 
lowing administration of fluidex'tract of ergot, however, and gangrene 
of the cock’s comb ensues. Even in the presence of moderately 
advanced gangrene of comb there is little or no visceral damage 
demonstrable. 

One must realize that the dose of the drugs in these experiments 
is far in excess of that administered therapeutically. It is legiti- 
mate to state, then, that ergonovine and purified liquid preparations 
of ergot, standardized for their content of this alkaloid, may be 
used without fear of ergotism, 
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(aintu.sei) thinking about migraine and disappointing results of 
treatment are due in part to a failure to define and to integrate the 
many factors involved. The ophthalmologist, the gynecologist or 
tlie psychoanalyst is apt to see the patient as a case of astigmatism, 
of dysmenorrhea or of mother fixation, and treating only that aspect, 
iK'ither cures tlic patient nor docs credit to his specialty. 


CovniTioNs Which Cause Seizures of Migraine. 




yvi'iM'" ^\lIuI!\m•■llt.^l mil) roiitri)>iitory conditions ivhicli inny cause 
- > ' • *' *' Iiaticnt. A jicriodic incrc.ascof influences results 

I ‘ “ . '. 1 * '^'■.■‘'■’''oir; such overflow roiircsontiiiK a miKmine attack. 

"• •••■r.iiij shouhi inchiilo the .«ti)|ii)iiiu of contrihuton’ factors and tlic 
•. !-i <i! ttie i>:i!ici!t s llirc'hohl for pain. 


Not only in any gronji of migraine paticjits, but also in eacli indi- 
vhina! patient, nmitiple «u,ses are, I believe, at work. In general, 
iin- file ;-ame ean-us which produce epilepsy, hut in different 
p.i, portions. Miiny printed words etin he .saved bv expre.ssing tlie 
imilnp!.. taetor,^ i„ the form of a line picture. The condition.s whidi 
■ ‘md.rn.. to proditiat the .symptom, migraine, may be represented 
ntuie.'L'nitmd springs whii-h feed a reservoir. When the waters 


» u, ■ 


fi-.c. v. ,! j,. _ foundation. 
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of tlie reservoir rise, as they periodically do, and o^"er^low the banks, 
this represents a migraine attack. Whether overflow occurs will 
depend in part on the number and size of the feeding springs, and 
in part on the height of the restraining banks. The problem of the 
physieian is to discover and, if possible, to block the springs and also 
to elevate the patients’ threshold for pain. 

The various causes of migraine, and their relative importance, not 
only differ from patient to patient, but also in the same individual 
from time to time. Later von Storch and I will attempt statistical 
analysis of the various causes encountered in our patients. For the 
present, without attempting to assign values, I show in the accom- 
panying figure some of those factors which are considered of etiologic 
signifieance in migraine. This preliminary exposition is for the pur- 
pose of orientation and in order to place in its proper proportions 
what will be said about ergot. 

Crude ergot in the treatment of migraine has had an occasional 
proponent. In 1898 Thomson^® wrote “Ergot in full doses is superior 
to any other agent in arresting the headache,” but whether because 
of ergot’s histamine constituent or because of its instability, the 
drug has never held a recognized position on a shelf crowded with 
migraine remedies. In 1926 and later, several reports appeared in 
European journals favorable to the use of the alkaloid ergotamine 
tartrate. I began treatment of migraine with ergotamine tartrate 
5 years ago, and since that time, my associates and I have adminis- 
tered the drug to 140 patients for the relief of an aggregate of thous- 
ands of headaches.^®''® Injection of ergotamine tartrate terminates 
the headache of nine-tenths of our patients, a proportion also en- 
countered by other authors, notably CSullivan®’^® and Logan.* ^ 

Aside from the dramatic effect of ergotamine in the termination 
of headaches, the action seems to be specific for headaches of the 
migraine type.*® Therefore the drug does more than increase the 
headache threshold— it temporarily blocks the inflow of waters 
which feeds the headache reservoir. On a subsequent occasion, 
however (perhaps even before the usual interval), the inflow resumes 
and the succeeding attack occurs. Ergot is not a “cure” for mi- 
graine. It is not e'v'en a means of preventing headaches, for injection 
of the frequent doses needed Avould be neither safe nor practical. 
Ergotamine affords speedy relief to the patient after the attack 
begins and an opening wedge to the investigator. Associates and 
I have reported certain laboratory studies of ergotamine tartrate.-’ -- 
The purpose of this paper is to record results obtained with another 
ergot alkaloid, ergonovine. 

The isolation of a new and more active oxytocic alkaloid of ergot 
was announced during a short period of time from 4 diflerent labor- 
atories. ''•®'®'**-®’'* After some confusion over questions of priority 
and wliether the substances were identical, the various workers 
agreed that they were.*- The Council of Pharmacy and Chemistry 
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ndontcd lor the .ictv substance the name of “Ergonoyine;" the 

• •If 1 * TT "ProDrictsrv iiRincs 1 irv 6 been 

empirical formula is CisHssiXjUs- _iropneL<ii.> 

selected by the various pharmaceutical houses. 

Methods. Tlic names, amounts 

ErpotaL^e lartralc (gjmergen) (Sandoz) a 1 cc. ampule contains 0.5 mg. 
and a tablet contains 1 mg. 

The various preparations of ergonovine are; n o mtf 

Ergobndne tartrate (Basergin) (Sandoz), a 1 cc. ampule conta • E- 

and a tablet contains 0.25 mg. prcotainine 

Xeo^ijncrgen (Sandoz), a 1 cc. ampidc .'^"J^^ains 0 25 mg^ SS S- 
tartrate and 0.125 mg. ergonovine (ergobasme tartrate) and a tab 

^^BrJoWon'hrOVyetb), a 2 cc. ampule contains 0.4 mg. ergonovine and 

litiuid for oral use contains 0.4 mg. per 4 cc. o ^ mir and 

Erpamclrinc (Burrougbs-Wcllconic), a 1 cc. ampule contains 0.5 mg. ana 

^''/!r5e?rn("TEIi billy), a 1 cc. ampule contains 0.2 mg. hydracrylate of 
ergonovine. 



Results. Observations of the clinical effect on patients exteiif 
over (lie past 2 years. Tabulation based on the total number o 
headaelie.s treated would be unfairly weighed with successful rcsidts, 
sinev only those who were helped continued to take treatment. 1 hc 
trial i.s u.siially prophetic of the usefulness of an ergot prepara- 
tion. The therapeutic results include not only the effect on the 
existing headache, hut also the patient’s attitude towards the 
niagie disappearaiKV of his pain. Instead of being jubilant, .some 
pntiiTit.s .si*eni unimpressed and complain of some unpleasant 
symptom, which pre<‘ludcs continued use of the drug. Sceniingl,' , 
'•iiheunseiously, they cling to their headaches. Ordinarily, onl.' 
the re'iilfs obtained from the initial administration of the drug were 
/sititited. but in those ease.s in wbich dirt'erent preparations of ergo- 
nni irie uere iis/mI, nr in whicJi the severity of headaches varied 
inarkeiily, an averagi' result of the different trials was set down. 

.''ovi tity-r ight different jiatients received treatment for migraR'C 
!(( .iiltu'he with one or more of the various preparations of ergonovine. 
Till' n-'iiU- an- preM ntefl in Table 1, togctlier with comparable data 
for M't fiati'-nts who rf'ceived treatment with ergotaininc. 

E/srtr'Jt'ni! Adi'iinif’traliim. Fifty-four patients received injee- 
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tion of one of the ergonovine preparations during headache, 39% of 
these administrations resulted in complete cessation of the head- 
ache and other symptoms. In 40%, the headache was only partially 
relieved or was stopped, but later returned. In 17% headache was 
not affected, and in 4% it became worse. Patients who were relie\"ed 
found the time interval between injection and the beginning of 
relief about the same as for ergotamine tartrate, namely 30 to GO 
minutes. This is in contrast with the fact that ergonovine afi'ects 
uterine contractions much more promptl;j' than does ergotamine 
tartrate. 

These results may be contra.sted with those for ergotamine. In 
140 cases in which von Storch or I have administered ergotamine 
parenterally, the headache was stopped completely in 89%, im- 
proved in 5% and not improved or became worse in 6%. Therefore 
ergonovine was less than half as effective as ergotamine in terminat- 
ing headaches, though if complete failures are compared, ergono- 
vine’s showing was not so unfavorable, 21% of failures, against 
ergotamine’s G%. < 

Oral Administrutimi. Information concerning the drugs taken 
by mouth is not so reliable, because the immediate effect was not 
witnessed by the author. The results (Table 1) probably err on the 


T.vble 1. —Effect or the Administration of Eroonovine and of Ergotamine 

ON Migraine Headache. 

PcrconlaRC. 


Koutc, 

Drug. 

No. of 
patients. 

AVell. 

Im- 

I)rovc(l. 

Not im- 
proved. 

AA'orse. 

Parenteral . 

Ergonovine 

54 

30 

40 

17 

4 


Ergotamine 

140 

SO 

5 

4 

2 

Oral . . , 

Ergonovine 

42 

43 

24 

33 

0 


Ergotamine 

.50 

41 

27 

30 

2 


favorable side, because some patients who were not benefited by 
the injection of ergono^une did not take it by mouth, and because 
those who did, but Avere not benefited, Avere le.ss likely to return for 
reneAA'ed supplies' and to report re.sults. Table 1 is more useful for 
the comparison of different drugs than for the comparison of routes 
of administration. The tAvo ergot alkaloids yielded practically the 
same results Avhen taken by mouth, a similarity not observed when 
the drugs AA'ere injected. The fact that ergotamine is absorbed 
Avith difficulty from the gastro-intcstinal tract, and ergonovine is 
readily absorbed, probably accounts for the differences observed. 

These Tesults indicate that injection of ergonovine is less than 
half as effective as ergotamine tartrate in completcl\' aborting mi- 
graine headaches. IIoAveA'er, of migraine patients avIio arc relicA-ed 
by ergonovine, many prefer ergonoA-ine to ergotamine, cither, 
because they e.xperiencc fewer gastric symptoms, or because relief 
may be had from the ingc.stion of the drug. 

Occasionally, a patient Avhose headache is ordinarily relieved b\- 
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injection of ergotamine will have an unusually severe headache 
which ergotamine does not terminate. In such a desperate situation, 
I have repeatedly found that the intravenous injection of 2 cc. of 
the ainidop\rine compound “cibalgine” would complete the relief. 

CUi.stric St/inptoms. Aside from welcome release from headache 
hy means of ergot, an important question concerns the unpleasant 
.'.ymptoms which a patient may experience. Sensations of muscle 
sorenc.-s and of fatigue are certainly more common after ergotamine 
than after ergonovine. The most frequent symptoms are nausea 
and vomiting. Adair* and colleagues encountered vomiting “but 
rarely” in po.sti)artum patients given 0.2 mg. ergonovine. My 
re.''ults with ergonovine and with ergotamine (including data for 
creutamine reported by Lennox, von Storch and Solomon**'') are 
shown in Tal)le 2. iMigraine patients who had nausea and vomiting 


1 AIM I. J -PiujrouTioN or Patiknts Having Nausela or Vomiting After Admin- 
i^^TR^TiON OF Ergotamine or Ergonovine. 


I’ain Til's lic-ui'tcbc. 


Nfin-imt'raiuc 

Mipraino 

Alt 


Ergotamine tartrate I.V. 

j Ergonovine I.V. and P.O. 

Percentage having: 


1 Percontngo having: 

No. of 


No. of 



ca^cs. 1 

j 

1 cases. 



Nausea. I 

Vomitiiii!. 


Nausea. | 

1 

j Vomiting. 

as 47 

! 

21 

24 

i 

! ‘1 

to 50 1 

! 37 

; 18 

50 

11 

no 78 

' 57 

' 04 

' 58 

i 

1 25 

101 07 

t 

45 

r 

1 103 

‘ 50 

1 


lUUL’SS nil 


Ix'fore the drni: was given are not listed as ])ositive, 
crea-c of symptoms resulted. 

Iii'-pcction of the tal)Ie shows that patients having migraine 
i< ai At ics, \oiinted less than half as frequently after ergonovine, 
as a ter ergotamnie. Since ergonovine is le.ss than half as effective 
as ergotamine m terminating migraine headaches, the quc.stion 
arise, ergotamine acts by induciitg vomiting. 

tabulation of those cases receiving ergonovine 
, ' ' ” clfcct. botli oil headache and on the gastric .symptoms 

.. 'aar (lit, '■mued that patients who obtained compiete relief 

. i.n 1 . 11 '* o, ergctiioviiie, hail even less nausea and vomiting than 
tfio.*- not rch'->e<|. 

No. t»f I'lTff 


trronifnl. 

:u 


Vornttit’S 

45 at 
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constriction of peripheral vessels leading to ocelusion. Such fears 
have been augmented by reports of gangrene, after the administra- 
tion of ergotamine to patients with serious liver damage or with 
septic infection. In the treatment of migraine patients, such 
fears have been without substantial grounds, either in our experi- 
ence or that of others. Practically every one of the migraine patients 
coming under the care of my associates and myself in the past 5 
years, including cases with essential hypertension and arterio- 
sclerosis, have received ergotamine. Some have taken it for nearly 
5 years, some require several ampules weekly, 2 elderly women 
with status migraine have each taken hundreds of injections; but 
we have never encountered more than transient symptoms of an 
inadequate peripheral circulation. Most writers agree that the 
injection of ergotamine tartrate causes a moderate, temporary 
increase in systolic and diastolic blood pressure. We have seen or 
heard of no cases in which ergotamine seemed to be the cause of a 
continued high level of blood pressure. Plowever, judgment on the 
ultimate effects of ergot on the vascular system must await the 
accumulation of evidence over a period of many years. 

Becau.se the tonic action of ergonovine on the smooth muscle of 
the uterus is so prompt and prolonged, the effect of ergonovine on 
blood pressure requires careful exaihination. Adair and his asso- 
ciates' measured blood pressure in a "considerable number” of 
parturient women. Their data indicate an average rise of 5 mm. 
systolic and a fall of 3 mm. diastolic pressure. The time interval 
after injection was not given. On the other hand, Cushny'^ .states 
that ergonovine causes increase of blood pressure. 

My associates. Dr. Page Newbill, Hildegard Leonhardt, Doris 
Thaler, and I measured the blood pressure before and at short 
intervals for an hour after the intravenous administration of' ergo- 
novine in migrainous and other patients. These data, and similar 
information concerning ergotamine, are gathered in Table 3. The 
table records the average figures for the various groups; the blood 


Table 3.— Average Maximum Incrbabe of Blood Pressure and Decrease of 
Pulse Rate Following Administration of Various Drugs Which 
I.NFLUENCE Migraine. 


Drug, 

No. of 
cases. 

Systolic B.P. 

1 Dia.stolic B.P. | 

Pulse rate. 

Initi.-il. 

Increase. 

j 

Initial. 

Increase. 

Initial. ' Decrease. 

i 

Ergotamine I.V. . 

. . 02 

120 

19 j 

i ; 

(G 

1 

IG 

i 

S3 ; 10 

Ergonovine I.V. 

.3.5 

117 

14 . 

77 

10 ! 

70 ' 4 

Ergonovine P.O.* . 

23 

118 

6 ! 

78 

7 

74 1 0 

Epinephrine S.C. . 

M 

12G 

23 ' 

81 

1 

SI i 27t 

I 


* Twelve cubic centimeters ergonovine (ergoklonin) given fier os. 
t Decrc.nse. 
t Incre.'ise. 
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and pnl^ic rate before the drug was administered, and 
afterwards the liighest readings of the systolic and of the diastolic 
blood pressure, and the lowest pulse rate. The maximum systolic 
reading did not always coincide with the maximum diastolic. 

Regiiuling l)iood pressures, ergotamine tartrate, when injected 
intravenously in (>2 patients, re.sulted in an average maximum rise 
of 111 nun. systolic and of l(i mm. diastolic. This diastolic rise is 
the same as oI)tained by Freeman and Carmichael® in a group of 24 
normal subjects, whereas our systolic rise is 6 mm. greater. Follow- 
ing intravenous injection of ergononne, the average maximum in- 
crease of sN^tolic pressure was 14 mm. and of diastolic pressure 
In inm., a smaller increase than occurred after ergotamine. Ergo- 
noMiie tergoklonin) taken by mouth caused relatively slight altera- 
tions. an increase oi 0 mm. systolic and 7 mm. diastolic. The blood 
piessiire changes experienced by 14 patients following subcutaneous 
mjei tion ol 0.1 mg. epinephrine are included for comparison. Ergo- 
tamine and ergonovinc caused no significant change of pulse pres- 
sure, wiiereas the increase after epinephrine was great. 

1 he distril)ution of the changes in systolic blood pressure readings 
IS al.so of intcre.st. An insignificant increase in systolic pressure 
Uessjium 1 1 mm.) occurred in 48% of patients after ergonovine and 
in -il' , after ergotamine. An increase in systolic pressure between 

ill ■!()% of patients after ergonovine and in 
,( iifier ergotamine. Increases of pressure exceeditig 20 ram. 
•Kiiirred m 127 ^, of patients after ergonovine and in 34% after 
' rgotjimnie. I lie changes in Idood pressure may vary greatly from 
turn ih time, for e.xaraple, Mrs. W. had the following maximum 
imn.iw.' m .i\htolic and diastolic pressure.s, rcsj)cctively: after neo- 
^.unrgdi () and 2(i; after ergonovine on three occasions 22 and 20; 

"• iiiood pre.ssnre dependent on the initial 

in! e 'Illation of this point for patients receiving intravenous 

•• It/ ‘''’'''“liii'ii’ii' iiikI ergonovine showed that subjects 

iif t/r "" al)ove i:i0 iiad a relativelv .small increase 


,,,, , ‘ ‘''I'l ilssociatcs liave used ergotamine in 

tie- toMimeiit i.t InperteiMon. 

■1. P'''‘-'"'iire a jirercquisite for relief of head- 

■i’hc r ./ "I- " I'f liny positive correlation. 

. ! I -*, I're-Mire was i;i min. for patients who were 

; . < • . i t mm. for tlm^o mu relieveil and H» mm. for those without 

. " i.i.o ii.' v,h-n the tf 't v.a-> nmde. 

. 'Ji '■! ^ 

. , 'T', ’V‘"- ill attempted explanations of the 

> n-.'i mi.,;r.u!ic attacks and of their relief bv the ergot 
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alkaloids. The decrease in pulse rate after administration of ergo- 
tamine is well recognized, and has been generally attributed to a 
paralyzing effect on those sympathetic nerves which increase the 
rate of the heart. Youmans and associates,^® however, believe 
bradycardia is due to vagus stimulation, as the effect in human 
subjects is abolished bj^ atropine. 

The data in Table .3 indicate that the intravenous injection of 
ergotamine was followed by a pronounced fall in pulse rate (in 02 
patients an average maximum fall of 10 beats). The average 
maximum fall after the injection of ergonovine was only 4 beats and 
after its ingestion 0 beats. After epinephrine injections, the average 
maximum increase was 25 beats. 

Tabulation of the distribution of changes showed a decrease of 
less than 10 beats in 76% of cases receiving ergonovine injections 
against 27% receiving ergotamine. There was a bradycardia of 
more than 20 beats in no case recfiving ergonovine and in 30% of 
cases receiving ergotamine. 

Youmans and associates'^ believe the effect of ergotamine is more 
pronounced when the sympathetic nervous system had been stimu- 
lated by epinephrine. Is the degree of bradycardia in our observa- 
tions dependent on the initial pulse rate? And, if so, can the more 
marked bradycardia in the group receiving ergotamine be due to a 
larger number of patients with a high initial pulse rate? Tabulation 
bearing on this point follows, 

ErRotamiiio. Erfsoiiovine. 


Inliiil pnEe rule. 
Less than 80 . 
SO to 00 . . 

100 and over . 


No. of 

Average 
dccrenso of 

cafccs. 

pulse rate. 

23 

9 

21 

19 

12 

29 


No. of 
cases. 

25 

13 

0 


AveraKC 
decrease of 
I)ul»o rate. 
2 
0 
0 


True, bradycardia is greater, at least in absolute numbers, when 
the initial pulse rate is high. Also it ha]ipened that only patients 
who were to receive ergotamine had an initial pulse rate above 100. 
However, these circumstances but partially exiffain the differences 
in the average maximum decrease for the two groups. Even those 
patients whose initial pulse rate was below 100, had less brad.N cardia 
after injection of ergonovine, than after injection of ergotamine. 

Can improvement in headache be correlated with the presence of 
bradycardia? There is some such correlation, both in point of time 
after injection and statistically. Subjects without headache had a 
decrease of 13 beats. Those who obtained complete relief from their 
headache had a greater fall of pulse rate (12 beats) than patients not 
relieved (7 beats). However, the smaller decrease in unrelieved 
patients was due, in part, to the fact that these had an average 
initial pulse rate 6 beats slower than patients wlio were relieved. 

Other Circulaiorii Si/mpioms. In addition to changes in blood 
pressure and pulse rate, occasionally patients complained of symp- 
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toms wliich have to do with circulation. Transitory tingling of the 
finccrsand congested appearance of the hands have been encoiinteied 
after ergonovine. as well as after ergotainine injections, though not, 

I think, so frequently. The same is true of precordial pains. Com- 
plaints of precordial pains coincided in tune with the inaximuin 
chancc.s in blood prc.ssure, but were not confined to those occasions 
in which pronounced increases in pressure occurred. 

One vcrv unusual patient was Mrs. T., who had a history of 
chronic headache of a questionable migraine type, and who was 
Mibiect to attacks of the following symptoms: severe pain in the 
left groin, left hcmiparesis and parasthesia of central origin, followed 
b\ an elevated blood pressure, by precordial pain and cardiac 
a-tiuna. In one of these attacks the region of the left femoral 
arter\ !iad been e.xplored with the expectation of finding an embolus 
i.ui instead the artery was constricted. We believed she had 
paruv\ filial contraction of the arteries of the brain and leg. I gave 
her ergonovine intravenously as a diagnostic test of her headaclie. 
'I'hrce inimitc.s after the injection she complained of parmsthesia 
of tile left .side of the body and face. Six minutes later she had pre- 
cordial pain and the blood pressure was increased by 17 mm. sys- 
tolic and 20 nun. diastolic. After an hour, the symptoms continuing, 
the patient had one of her attacks of cardiac asthma which was 
relieved by inhalation of 10% of carbon dioxide and 90% oxygen, 
a mixture which is most effective in dilating arterioles of the brain. 
During the attack the affected left limb felt colder tlian the right 
and pul-ations of its arteries could not be felt. I was unable to 
secure blood from the internal jugular vein. In this patient subject 
to attacks of arterial spasm, an attack was jirecipitated by an injec- 
tion of ergonovine. 

Comment. Ergotamine and ergonovine in their therapeutic 
a‘’tion on migraine headaehes and also in tlicir effect on blood 
pre"-nre and Iieart rate act in the same direction. Differences 
in iween tliem in the respects mentioned are quantitative and not 
qii.ditatlve. In another communication Lconhardt and have 
'h.oun that ergotainine and ergonovine, both cause increase in the 
‘foe. oi blocvl through the arm and an increased concentration of 
Isoth artcri.a! and venous blood. Tiie cliangcs in blood concentra- 
tin!! (lik<* the rvlief of jiain, and the changes in blood pressure and 
in fif.irt rate) were le',> pronounced following the administration 
of «rgo!iovine. 'I’iie termination of headaches by ergot alkaloids 
< .'luiot 1>“ e\plaine<l ilireetly hy anyone of these circulatory changes, 
for similar or irn-.U/T (hanges in blood pressure, in blood flow, in 

1 I 1 . , , 1 -i I... 

these 


■ * . . . , . V. LIA --- 

}>Io -1 c^mcontratioii and in heart rate can be brought about by 
c.i'i re hich ih> not stop migraine headaches. Nevertlieles.s, 
't.irjiMi' aitfr.itioii' acting together and in combination with other, 
w im-tu licvl, iiiiim ncf-, may eventually be explanatory of the 


.rois- 


of migraine and of its relief. 
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These present observations indicate that the ergot alkaloids do 
not help headache by virtue of a paralyzing action on the sj'^mpathe- 
tic nervous system, thereby either permitting the dilatation of 
spastic cerebral vessels or the anesthetizing of pain-carrying sensory 
nerve fibers. Rather ergotamine and ergonovine seem to be stimu- 
lating, causing a “tightening up” of the blood vascular sj’^stem. Of 
particular value are the observations of Graham and Wolff“ of a 
decreased amplitude of the pulsations of the temporal arteries at the 
time migraine patients were relieved of headaches by means of 
ergotamine. 

The evidence that I have presented indicates that the oxytocic 
principle in ergot is not the principle which helps migraine head- 
aches. Rather, the helpfulness of ergot seems to reside in the frac- 
tion which effects the contraction of arteries and the depression of 
the heart rate. 

Ergonovine seems to have a distinct advantage over ergotamine 
in the treatment of puerperal states where a maximal effect on the 
uterus and a minimal eflect on the arteries is desired. Probably, the 
specific and dramatic influence of ergot on migraine headaches can- 
not be secured without that fraction of ergot which influences the 
tone of arteries. Because migraine is a chronic condition persisting 
in many patients throughout life, and because those whose lives 
have been made livable by ergotamine are loathe to give it up on 
the mere suspicion of possible harm lurking in the dim future, there 
is need of intensive studj’’ of the effect of ergot alkaloids on the mor- 
phology and the physiology of arteries. In the Middle Ages eph 
demies of St. Anthony’s fire from the consumption of grain spoiled 
by ergot had a convulsive and a gangrenous form.“ Was the appear- 
ance of gangrenous ergotism in any Avay influenced by predisposition 
from race or from circumstances? What migraine patients, if any, 
should be refused the help of ergot alkaloids? What are the criteria 
for stopping ergot therapy once it is started? We, as yet, do not 
know the answer to these questions. 

Each patient with migraine must be treated as an individual. 
There are tractable and intractable headaches. There is a powerful 
migraine pain killer (ergotamine) and one which is relatively weak 
(ergonovine). An elephant gun should not be trained on a rabbit 
and, if ergono^^ine proves efi'ective, there is no need to prescribe 
ergotamine. Patients who find ergonovine effective usually prefer it, 
either because gastro-intestinal symptoms are not so pronounced 
or because relief follows oral administration. Ergotamine does not 
seem to have strong action as an abortifacient. Several migraine 
patients have continued to use it in pregnancy without ill effect. 
Ergonovine, on the other hand, should not be used during pregnancy. 

In a disorder so stubborn as migraine and in dealing with patients 
who are so hard to hold, the more weapons the physician has tlie 
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1 . 'ri.nnirh hr from being as effective as ergotamine, ergono- 

/it useful in special situations. Ergotamine, ergonoviue 

Conclusions ICrgonovine has been used in /8 patients sunermg 
fr.uran attac'k of inigraine headache. The injection of ergonovine 
teiininated headache in 37% against 89% of patients 
fnn of ergot.unine tartrate. Ergonovine brought partml 
an relief to an additional 40% of the patients, pe ProP®™ 
mi liehied at all was 21 % after ergonovine and 6% after ergotamine. 

I';;,!,,,..- taken l,,v mouti,, while less elTect.ve than when m- 
je(t.(I. IS relativelN more effective than ergotamine tartrate taken 

■ I'.igoiuniiie causes slight increase of systolic and of 
t.hoil pres-ure and a slight decrease in pulse f ’ J^'^'^'P^histi a- 

hun- onh about half the alteration observed following administ a 

tion of ergotamine tartrate. The specific^ usefulness of eptmnine 
and crgonu\ me in the successful termination of migraine headape 
is not relati d to their o\.\ tocic action, but probably bears a rption- 
sliip to th(‘ action of the alkaloids on the blood vascular system. 
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DIAZOMETHANE POISOIHNG. 

First Clinical Case Eepoet. 

By F. William Sunderman, M.D., Ph.D.,* 

assistant phofessor of research medicine, university hospital, 

Ralph Connor, Ph.D., 

ASSISTANT PHOFESSOR OF CHEMISTRY, UNIVERSITY HOSPITAL, 

AND 

Harry Fields, M.D., 

interne, university hospital PHILADELPHIA, PA. 

(From the Department of Research Medicine, Pepper Laboratory and the Harrison 
Laboratory of Chemistry, University of Pennsylvania.) 

So far as we are aware this constitutes the first clinical report of 
poisoning from diazomethane. References to the extreme toxicity of 
the gas and the symptoms produced by it have been confined almost 
exclusively to brief statements in the chemical literature. In view of 
the increasing use of diazomethane it would seem desirable to direct 
attention to the hazards of exposure to this reagent and to report 
one.case of poisoning from it which has come under our observation. 

Under ordinary conditions diazomethane is a gas, easily soluble 
in benzene or ether. Dissolved in these solvents it has proved to 
he a valuable reagent in the synthesis of organic compounds since 
it yields products of methylation quantitatively at room tempera- 
tures and without the assistance of other reagents. Owing to the 
expense in preparation, diazomethane has apparently not found 
many commercial applications. However, as a laboratory reagent 
the use of this compound has increased during the past few years 
to such an extent that methods for its preparation have been 
included in recent elementary manuals of organic chemistry. 

Case Report. The patient is a male, aged 27, and a graduate student 
in organic chemistr 3 ^ In the course of his laboratorj" work he elected to 
prepare trimethylbarbituric acid by allowing diazomethane to react with 
barbituric acid. The diazomethane was prepared bj’- adding a concen- 
trated solution of potassium liydroxide to nitrosomethyl urea and collecting 
the gas, CH 2 N 2 , in ether according to the procedure described by Arndt, f 
The ether solution containing the diazomethane was added directly with 
gentle stirring to barbituric acid at room temperature and 1, 3, 5-trimethyl- 
barbituric acid ivas precipitated and nitrogen evolved. { Since diazomethane 

* Porter and Seott Fellow in Medicine. 

t CHjN(NO)CONH 2 -f- KOH -* CH-Nj -f- KCNO + 2H:0. 

Methyl nitroso urea. Diazoraethanc. 

to O 

1 ! 1 ! 

C N— H C N— CHj 


Hr- C C=0 + 3(CH-=N=N) CHr— C— H C=0 + 3N: 

1 I Diaromethanc. 1 j 



Barbituric acid. 1, 3, 5 Trimethylb.'irbituric acid. 
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is very volatile, the evolved nitrogen undoubtedly entrained some diazo- 
mtient iieMected to conduct any of these procedures under- a hood 

ti.,. i.orLifnrie neid that he suddenly became choked, dyspneic, auu uc\u 
«“p" coigh. The patient ; 

Xere this attack continued for 3?. hours and gradually subsided For the 
tiPYt 0 (iav't he had naroxTsms of dj’spnea and coughing which reci 
without anv a nnarcnt reason. On the third day after exposure he developed 
a iiarticularlV violent paroxTsm of coughing 
tion of eplicdrine by his fa.mily physician afforded little 

Diirinu thi-a time the pat ent was unable to retain food. Ingestion ot loou 
pro^iuced 'listcSon w^ich he claimed interfered 

cau-ed liim to vomit. He also developed soreness of the abdominal mus 
clcs which he attributed to the labored breathing and etching. 

• On the sixth dav after exposure to diazomethane the | 

mitted to thi.- hospital in very grave condition. He had, according ^ repo t 
neither dept nor eaten for 4 days. He was cyanotic, orthopneic cold ai 
dripping with sweat. The pulse was feeble and the ^^te ivas 132 per 
minute.' The patient’s chest lacked somewhat m resonance, and scatmren 
throughout it were numerous musical and bubbling rSles suggest! 
pulnu.narv edema. Heart sounds were hardly audible. FoUovii^g re 
pea ted injections of adrenalin and opiates the patient s condition improveu 
greatlv during tlic following day. 

At tills time the cough became productive of a thin, watery sputum u mci 
contained eosinophils, squamous epithelium, alveolar colls, Charcov-Ley 
erj’stals and numerous bacteria. The blood count on admission va 
follows; crvthrocvtc.s, 4..') millions per c.mm.; hemoglobin, 14.2 
100 ml.; Icukocvtes, 10,800 per c.mm.; and a differential count ot /O/o 
neutrophil cells,' 10^ r lymphocytes, 10% monocytes and 4% , 

\ week later the leukocyte count was decreased to 5800 and the ddiereni 
c'lunt was '■.-sentially tlic same with 5% eosinophils present. The 
aly.'i's on adini.“sion revealed a moderate albuminuria which became dc- 
i-rea^r-d to a barely perceptible amount without the following week, un 
'j>^'clro-'copic examination of the blood only the bands of oxyhemoglomn 
\MTO ob'crvcd. Analyse.s of the blood and blood serum for urea nitrogen, 
-uvar. chloride. CO^, uric acid, cholesterol and bilirubin yielded concentra- 
tion-. within the normal range of values for these respective components. 

( )n the (lay after admi«,sion a roentgenogram of the chest showed unusual 
prominence of the trunk shadows. A film made a week later revealed an 
uuu-ua! (ieeree of hyiK'rvcntilation of the lungs and a corresponding increase 
in the prominence of the tnmk shadows. , 

An f ici trocardiograjihic tracing reve.alcd a slurring of the QRS complex 
!iiid a lov T w.ave in head 1. The juilsc rate after the first 3 days following 
u'hni-'idu v.a^ between 00 and 100 per minute and the temperature wlucli 
t. ',(! ls'(-n ■.lightly elevatc-d fell to a nonnal level. . . . 

The p.v-iiiility wa*- considered that poisoning with diazomethane nugid 
U- fihti-d to the lily-ration of methyl alcohol. Xo disturbances in vision, 
i. ■■-'.iwer, v.i-re not(-d and llie eyegrounds remained normal throughout the 
P of ho-pitalinition. 

Th‘- ji'ith-nt’- condition in the hospital gradually improved so that 
■-i'i.u! 2 v.i.-k-. after the accident he became entirely free from attacks 
< 1 ;. -p-.* 1 a:;d o .'idiitig and after another week was discharged from the 
-p-.t U' ;* :!ted phy-ical examinations of the heart and lungs dunng 
1 • 1- '>’Tv diyhnrge yielded (--entially normal findings. The P-''b5’*'_ 

- :■ a di'tant locdity and no recent follow-uj) examination h.a.- 
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been obtained. However, 4 months after his exposure to diazomethane 
he reported that there iiad been nc recurrence of symptoms. 

Comment. Diazomethane was discovered in 1894 by Pechmanid°“ 
who de.scribecl it as being extremely poisonous, causing air hunger 
and chest pains. In a later article^®^ in 1895 he stated that he had 
been delayed in making further experiments on the compound 
owing to the poisonous effect that the gas had produced on him. 

Corroborating Peclnnann’s ob.servations, Bamberger and Renauld^ 
in 1895 reported that they also had experienced toxic effects in 
experimenting with the gas and that their symptoms were essen- 
tially dizziness and tinnitus aurium. 

In addition to these symptoms, Gottstein, Schlossmann and 
Teleky® reported that diazomethane produced denudation of the 
skin and mucous membranes. The.se authors claimed that the 
action of diazomethane was similar to that of dimethyl sulphate. 
Loring^ also reported that the vapors from the ether solution of the 
gas were veiy irritating to the skin and rendered the fingers so 
tender that it was difficult to pick up a pin. 

Arndt and Amende^ in 1930 reported that 2 individuals were 
affected by the slightest traces of the gas, dc\nloping chest pains, 
fever and severe asthmatic symptoms about 5 hours after exposure 
to the gas. Arndt' described diazomethane as being “an especially 
insidious poison,” He stated that “a person may work with it 
carelessly for some time without noticing effects. This leads, liow- 
ever, to a supersensitivity so that it is almost impossible to work 
even carefully with diazornethane without being subjected to 
attacks of asthma and fever.” 

The toxicity of diazornethane has been attributed by Flury and 
Zernik^ to the intracellular formation of formaldehyde. Diazo- 
methane reacts slowly with water to form methyl alcohol and 
liberate nitrogen.* Formaldehyde, in turn, is formed by the oxida- 
tion of methyl alcohol. The possibilities of liberation in vivo of 
methyl alcohol or of the reaction of diazornethane with carboxylic 
compounds to form toxic methyl esters may be considered ;t on the 
other hand, the deleterious effects of diazornethane may be primarily 
due to the strongly irritant action of the gas on the respiratory 
system. 

In addition to the toxicity of diazornethane, the explosive nature 
of this compound represents another hazard. Staudinger and 
Ivupfer" reported that either in the gaseous or liquid state diazo- 
methane exploded with flashes. Even at —80° C. Steacie'- found 
that liquid diazornethane detonated. Several other investigator.s^ "-'* 
have also directed attention to the explosive nature of this com- 
jiound. It has been the general experience, however, that e.xplosions 

* CH;N: + H;0 -<• CHjOIl -f X:. 
t RCOOH -f CHrX; -> RCOOCIL + X: 
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,\n not occur .vlicn diaromethane is prepared and contained in sol- 
\-ciit5 such as ether or benzene. 

Aramal Kaposure to Diaromeaiane. ' « f Fto/„„d 

lid, cl on the toxicity ot I" fo 

Zcrniy reported that an per nnlltan) 

days by^death. The hmp of the cats shotved 

'“■rJX refc”n ailrave attempted to secure a kmotvn 
Ion eonce,',. ration of diaaomethane mixed with air alone an^lrc_ 

experiments reported by Flury and Zernik Avas d'^Pe^from a 
.nlution of the gas in ether. Our experiments would f «te that 

this is probably a safer method of testing the toxicit> , 

lu one of our experiments 2 cc. of .50% potassium l^y^rox de bo> 
tion was poured over approximately 0.2 gm. of 

the hottom of a .5-liter desiccator with an ^ opei to the^. 

\ L'uinca pig had previously been placed on a platform ^ . 

eator. .\ftor the introduction of the alkali, the guinea P'^ 
fliately began to strike its nose with its forepaws and ^ expenenc 
dinioultv in breathing. Typically labored, asthmatic pe o res^ 
ration ensued. After 25 minutes m the desiccator the P S _ 
returned to its cage where it was found dead an hour later. * P » 
revealed inflated hmgs from which on section edematous fluid ooze 
nut. Histologic seetiniis of the lungs showed a marked precip • 
edema in the alveoli and bronchioles without appreciable congestioi 
or swelling of the alveolar epithelium. . . 

'riic ])ulnu)iiary symptoms observed in diazometnane poisoii ^ 
may he explained either on the basis of a true allergic scnsi iM } 
after repeated expo.suri' to the gas, and particularly in indiudua s o^ 
allergic heredity; or on the basis of a powerful irritant action o ic 
ga" on th»' mueons membranes of the lungs. To support the 
p(i-'il)ility ib tlie statement by Arndt that individuals who had rs^ 
fiandhsl the gas with relative impunity later experienced symptoms 
on ( 0 . es! the slighte-t exposure. In the patient here reported a ek iU" 
int I'.i'tory of a-thma was ohtainetl from his father and the jiatien 
hn;’.'' lf reportnl that at times he had sulTered mildly from hay 
rie onb. explanation, however, for the pulmonary Ic.sions that vt 
<i't • r\ > d in the guinea pig after a primary exposure to the gas wou t 
..pjs-.tr to {«■ that of !i direct irritant action. , 

Euramary. cast' of y>oisr)ning by diazomethaiie is rcyiortcd am 
..tt' nrion is direr(t <] to the dangers of exposure to this gas. 

uKrnp.KNCt^j. 
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ACQUIRED SENSITIVITY TO CINCHOPHEN, 

A Report of Six Cases and a Review, 

By Eugene S. Sugg, M.D., 

PHYSICIAN TO THE DIABETIC CDINIC, K008EVELT HOSPITAL, NEW YOKK CITY. 

Clinicians know that thousands of people are able to take 
cinchophen (phenylcinchonic acid) and its compounds under a 
vaiiety of conditions and over long periods of time, without appar- 
ent illness or injury. White-® has estimated the consumption 
within the United States to be about 90,000 pounds yearly. Con- 
sidering this widespread use, minor disturbances have occurred in 
only a small percentage of persons who use it, and only a fraction 
of 1 % ever come to a fatal end as far as actually reported cases are 
concerned. 

However, despite all the te.stimony as to the apparent harmless- 
ness of cinchophen, the frequency of reports of toxic cirrhosis 
definitely attributed to its use are increasing rapidly. Many un- 
reported cases have been discussed with physicians throughout this 
country, and several pharmacists have reported skin rashes after 
the use of this drug. The reason why more cases have not been 
reported will be e.xplained later. 

In this review, an eft'ort will be made to demoirstrate some striking 
examples of an acquired sensitivity, or susceptibility, to cinchophen 
and its compounds. Case reports will be presented which illustrate 
in a dramatic way reactions which followed immediately upon re- 
administration of this drug or its derivati\'es. No evidence of 
toxicity, however, had occurred upon the first administration, even 
of large doses and over long periods of time. The apparent mani- 
festations of cinchophen jxiisoning fall, in general, into several well- 
defined groups. In this rejjort, and the (5 new cases, two groups 
are studied: (1) Cutaneous group of 10 cases with 2 deaths; (2) 
hepatic group of 22 cases with 12 deaths. 

The mechanism by which one acquires a sensitiA-ity from non- 
protein substances such as cinchophen is not understood. This 
problem has been investigated by Landsteiner,® who was able to 
combine many of these substances with homologous animal sera 
and thus create compound proteins which have an immunologic 
activity comjiarable to a foreign serum. Antibodies ha^'e not been 
demonstrated, but Landsteiner'® and others believe that an antigen 
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antihody incTlianisin explains drug hypersensitivity, though it has 

not been proven. ^ i .. 

•Veciuired sensitivitv, or the appearance ot toxic symptoms 'i\neii 
einehoiihen compouiids were given in courses or intermittently, 
has been observed and reported by Weir and Comfort,- Bloch and 
RoM'uberg.^ Quick.’® Davis.’’ Short and Bauer Palmer and Mood- 
all." I'ink." and others. Many cases appeared to show idiopathic 
or’non-acciuired sensitiveness, but the previous use of the drug 
could not be ruled out because of the large number of compounds 
■,m the market under different names, all containing cinchophen in 
varyiiu; percentages. 

.{(Cording to Ileneh,' it is a constituent of over 500 remedies 
; dvcrti-ed in American literature as cures for rheuinatism, or as 
uric acid m.U cuts. The best known of these preparations are ato- 
o:’.:'!! and tohsin. Previous exposure, therefore, could have taken 
o'a.c (\ithout the knowledge of the patient; he might thus have 
b--,.mc -ensitized shortly after the first admini-stration of the 
'ub.'tance. 

We have been impressed by this phenomenon, that although an 
individual doe.s not show apparent toxic symptoms from cinchophen, 
damage may have occurred which may be accentuated by the 
'•eeond or third dose later on, even after several months or years. 
Willeux'”’ first directed attention to the time factor which varies in 
length between the u.se of the drug and the first appearance of 
symjiloms. 'I'he latter have frequently appeared weeks or months 
after the discontinuance of cinchophen, thus resembling the delayed 
effect seen in chloroform poisoning. It is also a common observation 
that a drug may be well tolerated for many weeks or longer, and 
then for some unknown reason the individual becomes receptive to 
it^ s<‘nsitizing action, and evidences of toxicity occur. Some aller- 
gi-ts term this the refractory or delayed period of sensitization. 

1 In'- jicriod may last for years for some, and days or weeks for 
others. 'Ibis might I'xplain why certain patients were noted who 
took cincbojihen in a wide range of dosage at 'one time without 

inpiouis. and later took the .same amount or even a smaller dose, 
:iud Is’came toxic. This theory in the future may lead to some 
!!itcrc'ting discoveries. 

i_-!!ni>'Tt' remarked some years ago that one reason that acute 
N i llov. atrojiby of the liver xvas much le.ss often diagnosed, was that 
ill th'- D ginning it twi- not of the stormy type which physician had 
1- <•!; taught to exjv'ct. Apparently the universal teaching in medi- 
i.d 'clusib h.'id bc('n to diagnoH? all degrees of jaundice most often 
. • the '-.itarrlia! type. 

I hi- tio ,crvr(f ion nia\ help to c-larify the obseurlties of eiricho])hen 
ji iiml explain the infn-tjuoney of its diagnosis throughout 

tic ti-untry. J be relation''bip IkUwccii einehopiien and toxic eir- 
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presence of jaundice, and toxic cirrhosis without jaundice has not 
been appreciated at all. Most of the cases so far reported have 
eome from large medical centers and it is unreasonable to suppose 
that they did not occur elsewhere. 

The present review of acquired sensitivity to cinchophen was 
made after an inquiry into the records of most of the large hospitals 
in New York. A study was made of the deaths from liver disease 
in which autopsy reports were obtained, and of other fatal cases 
with obvious liver disease on which autopsies were not performed. 
This studj^ did not yield much information as to the relationship 
between drugs and death from failure of liver function for several 
reasons : 1 , Because of the lack of an accurate history of the patient’s 
use of any drug; and 2, because of the lack of knowledge on the 
part of the attending physician that cinchophen compounds do 
cause deaths. Many autopsy reports were obtained with the diag- 
nosis of acute yellow atrophy of unknown cause, while on the cases 
on which autopsies were not performed, se\Tral diagnoses were 
made, such as cirrhosis, acute yellow atrophy, acute hepatitis, acute 
catarrhal jaundice, and carcinoma. Several clinical histories were 
studied in which the patient died in a comatose state shortly after 
admission to the hospital. The necropsy report was usually acute 
yellow atrophy of unknown cause. These cases could not be 
included because of the lack of a proper history. Only in rare 
instances was a history obtained of the pre\dous use of any drug, 
and the time factor which may elapse between the use of cinchophen 
and the appearance of symptoms, could be easily overlooked. All 
of this confusion, vagueness of symptoms, and lack of knowledge 
that cinchophen was toxic, explain to a certain degree the scarcity 
of reports of fatalities from the use of this drug. 

In studying the reports of cinchophen poisoning as seen in 
humans, we cannot escape the conclusion that there must be con- 
ditions beyond control. The question has arisen, is the toxicity of 
cinchophen and its compounds limited to human beings? Repro- 
duction of cinchophen toxicity in animals has not been accomplished 
to the complete satisfaction of all observers; in general, the results 
have been negative. 

Many clinicians are unanimous in their belief that cinchophen 
compounds are definitely toxic to the liver, but how this is brought 
about is a mystery. i\Iany theories have been brought forth which 
will not be discussed here. Several contend that allergy offers a 
satisfactory c.xplanation, while others contend that the abnormal 
susceptibility theory is most rational. The proponents of the latter 
theory believe that cinchophen in the presence of certain prcdi.spo.s- 
ing conditions may sensitize or otherwise, damage liver cells in such 
a way as to produce yellow atrophy. Among these predi.sposing 
conditions mentioned have been chronic infectious biliary tract 
disease, cirrhosis, pregnancy, chronic alcoholism, nephritis, low- 
carbohydrate diets, and surgical procedures. 
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Rcricw of Cdi'C.'f'. The accompanying table presents a brief anal- 
ysis of 32 cases, including 6 reported by the author, all of vhich 
ajipear to illustrate the phenomenon of acquired sensitivity, or 
susceptibility of cinchophen (phenylcinchonic acid) and its com- 
j)ounds. 

Summary. 1. Thirty-two cases of cinchophen poisoning are re- 
])()rlcrl iuclufiing (i liy the author, which appear to illustrate the 

T\nix 1. — Cases op Cinchophen' Poisoning. 

Cutaneou^t Grout). 

Ittltritirt Dnij; and Total do'-t*. Symptomatology. Result. 


1 Manr.nn** \ at irreg in- Unknown 
ton tcrvaN 

A at bier date Unknown {‘tmalll 


2 Marij. i!) A. irrcg. 

A. at later date 

3 Rriit.h,* lUjo on and ofT 

.*) or C times 
ihily for sev- 
eral j can 

' C. SO tablet’* 

IQ 1 mo . -to 
tablet? of 
o\yliodid( 

1 no and C 


Unknown 

Unknown, said 
to be small 
Unknown 


No symp. during this treat- Rcco\ered. 
ment 

Itching, chilU, fever depres- ^ 
sion, eruption on neck and 
arm') 

No sjTnpa. during first treat- Recovered, 
ment 

Itching, chllU, fever, rash ^ 


No symps. during this period Autopsy: Liver weighed 
1D50 gin. Spleen en- 
larged; yellow atrophy 
present. 

Probaldy 400 gf. Jaundice with reco\cr>* 


40 gr. 
CO gr. 


A I'u-n.'l'O) C, cf. 1.', at PfoloWy SnOfir. 
j UTi'g inter- 

‘ \-ab 


f f ‘ J > 


V ^ M 


C. 2 t.nbirts 

3 tn'** bter 

R* gr. 

N 4*» gr (bd> 
hr l'» dijs 

gr. 

N. 

no (T. 

0. (r,tr 1 mo. 

\2<v) pr. 

S. J «!'«. 

1^*1 cr. 

N. 

10 gr. 

! N. 

5 gr. 

L ^'gr (bilj 

{ rr 0 m *«. 

gr. 

oi>b 

Utrr 

m gr. 

tX5i ^1 d- 
** r - b*er 

3 gr. 


Farartin 

7 3 v*?. 

it’i-rs.It. 
i tl) f r 1 

UcVr.*7«n 

U , d. js- I**.. 

i »- 


' ’ f*. t : <\ 


' * t* tiii 

*' * * gr. 

\ 


\ r.l {^2 
d); » 

^•rr 

r C ' 

}. 


Fever, diarrhea, nausea, 

\oiQitiog, bleeding from 
no^c and gums, skm rash 
and death in coma 
No symp^. o\cr lone period, Recovered, 
then collapse for I hr. c>’a- 
no3i«: recoverj' ’ 

Collapse again, pink rash 
appeared on arms, face ami 
chin ) 

No .sjTnptoms 


Ra.<h on skin and ri«c in 
temp. 

No symps. except nausea at 
the end of Ihb time 
Urticaria after 1 month later, 
Bcicre urticaria 
One week later, rash (level- 
pt»ed 

No symptoms 
No •>>'mptomx 

rbilL. fever, itching and 
urticaria 

7 Tt pr. cj ano)i* and urticaria 
Geaerahzcd urticaria 
No rympv until alout I2th 
month after Ixrginning 
drug. ^ liehmg, nau.’^a, 
vunuting. which cl'xircd up 
Later mihrma, vomiting 
edemx, d^*ath 

No ff>-Tap*. at fir^t. LatiT 
r.-i.ri'mp) .urticaria. Ac- 
<pnn d ?enMtuity 
No r\ mptoai) 

No 

No •'.TT.ilim*? 

t Je-rraljetl itching and n-b 

l>Yrf tenly 


Recovered w hen drug 
was stopped. 

Recovered when drug 
wasstopjicd. 

Recovered when drug 
was slopped. 


Recovered. 

Patient rtacted with in- 
creasing «on’'itiMl>* 


.^utnpn': Liver pre- 
sented gro-'), and hi**- 
tologic exidence I'f 
g. b., bile duct an<l 
pane. dw. 

IleeoMTed. 

Rrcov'cry after drug 
was flopp^d.^ -y* 
(pjiftd iwa^itivitx u 'j 
not d'*xrbp ur.td .j'* 

>c3r. 


Fa.-2.*tin. N ■« 
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Table 1. — Continued 
Hepatic Group. 


Case 

No. 

Reference. 

Drug and 
dose. 

Total dose. 

11 

deRczcndc^ j 

A. 5 gr. caps. 

270 gr. 


1927 

t.i.d. 3 to 4 
wks. 




A. taken at 

Unknown 



later date 


12 

Rake,” 1927 

A. indef. period 

1500 gr. 



A. gr. 10 over 

10 gr. 



2 days 

1.3 

Glover,® I02G 

Atophanyl. 

Occasional 

38.S.CP. 



intravenous 

injection 

1 

14 

Loewenthal, 

A., l.S gm. 

1 3000 gr. 


Mackay. and 

daily for 0 


Lowe.'* 1928 

, mos. 


15 

Rciclde,« 1929 

c. 

31,160 gr. 


1 

a 

in 1920 
21,100 gr. 





in 1927 



c. 

1800 gr. 

1 



1028 

1(1 

Evans and 

C., 5 to 0 gr. J 

Unknown 


Spence, < 

doses at irreg.: 



1929 

intervals for 
Syrs. 


17 

Tak,“ 19.30 

A. 

150 gr. 


A. at later date 

45 gr. 

18 

Rahinowitz,® 

C., 10 gr. at 

Probably 200 


1930 

irreg. inter- 
vals for 2 




mo3. 


10 

Ross.» 1931 

T., several 

Unknown 



courses of 
treatment 


20 

5Yalkcr,» 1931 

C., over long 

750 gr. 



period 



C., 7] gr. t.i.d. 

12.5 gr. 

21 

Parsons and 

Rontons Hy- 

1000 gr. 


Harding,'® 

dracine tab- 


19.32 

lets for 0 mas. 


22 

Re.ah,® 192.3 

C., 7 gr, t.i.d. 

About .300 gr. 



for 2 weeks; 



1 mo. later a 
2d course 
over 2 weeks 

300 gr. 

1 

23 

IVcir and Com- 

• A. 

.500 gr. 


fort,"' 1933 

C,, over 2 yrs. 

500 gr. 

24 

Pcrkel," 1933 

A., in 4 days 

100 pr. 



C..2mos, later 

1 200 gr. 



over 9-day 
period 

1 

2.5 

Bloch and 

r. 7 to 13 gr. 

' ,3000 gr. 


Roscnlx'rg.r 

d.aily for IS 


im 

\ 

mo?. 

} 


Symptomatology. 


I No symptoms 


I Jaundice, duration 1 mo. j Hccovered. 

Autopsy. Liver svciglicd 
I 1150 pun. 


No symp.s. for a long period. 

1 Then ac. abd. pain and 
jaundice , 

Diag: Gallstones. Later 
I diarrhea and vomiting re- 
curred. Exploration, no j 
( gallstones found. Death 
' s days later I 

No app. di. arose until last , 

I series of treatments when 
j there was evidence of liver i 
damage 

I No evidence of poisoning un- 
I til end of period,' with jaun- _ 
dice, acute liver damage ' 
I and death 
No symptoms 


No symptoms 


•pr. 


Epigastrie pain, tenderness, 
weakness, jaundice, con- 
fusion, twitchings, convul- 
sions, death 

No symps. appeared until ^ Recovered 
end of this time when he 
I lost weight, with diciiness, | 
j weakness of legs, rapid 
1 Wrt. No skin Msh , 

I No symptoms 
Anore.xia, enlargement of ! 
liver and jaundice ' 

No symps. until at end of 2 , 
mos. period; then jaundice ' 

I and itching 


Necrosis and regenera- 
tion. 


Recovered. 


Autopsy; Liver weighed 
538 gm. Acute toxic 
necrosis. 

Autopsy: Liver weighed 
737 gm. 

Diagnosis: Yellow atro- 

pl>y- 


All symptoms disap- 
peared when drug was 
stopped. 

Recovered 0 wks. later. 


Recovered after illness 
of 2 mos. 


No symps. until final course 
) of treat, followed by pain, 
1 vomiting, fever, jaundice, 
delirium, ascites, death 
No symptoms 


j Heartburn, nausea, jaundice 
vomiting, incr. in sice of I 
liver, delirium, death 
J No app. Bjmps. until end of ’ 
this jKriod. Epigastric > 
distress, vomiting, grad- 
1 ually deepening jaundice, 

, death j 

No symptoms 

I 

' Shortly after the 2d course, 
nausea, anorexia, jaundice, 
death 

j No symptoms until end of 
period: then toxic cirrhosis 


j No symptoms 

Symps. of liver damage, 
jaundice, death 


Autopsy; Liver weighed 
C70 gm. with necrosis 
t)f_ hepatic cells and 
evidences of regen. 
Autopsy; Liver weighed 
G5Q gm. Hepatic cells 
showed evidence of 
necrosis and rcgcu. 

Autopsy: I.ivcr weighed 
750 gm. and was necro- 
tic. 


Necropsy revealed red 
atropny of llie liver. 


Rccovco' when these 
drugs were stopjwd 
and a high carljohj- 
dratc diet given. 

Autopsy Liver weighed 
■too gm. 

Diagnosis; toxic necro- 
sis. 


No symps. until the end of Autopsy: Livtr weighed 
period; then vague .symps. 1250 gm. and toxic cir- 
' of toxicity (no jaundice), rhosis was prxxent, 
death 
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Table 1. — Conlinucd 


R'"fcrcncc. 

Drusand Total dose. ' 

S>mptomatolog>', | 

Result. 

2fi rdlm‘’r. 

C in unknown Unknown 

No symptoms 1 

Autopsy: Liver weighed 

Woodall and 

amouata for 

1051 gm.; acute toxic 

\Van;;“ 

ind''Gmtc 


cirrhosis. 


penod Later ISO gr. 

24 tablets 

Evidence of liver damage, 
death. No jaundice 

1 Autopsy: Liver weighed 

27 ' nior’i and 

No\atnphan 75 gr. 

No symptoms 

Rrr^nbffpA 

10 gr. daily 

700 gm.; yellowish- 

I'JU 

June. 1912 


green, subacute necro* 

1 

No treat, for 12o gr. for next 
3 nuy*, 3 mo^. 

Weaknes.**, nausea, vomiting, 
loss in wt. light colored 
stools. Death 2 mos. later. 
No jaundice 

1 

2S Ft:-!-. 1032 

A., gr. 5, t.i d. 200 gr. 

Had taken A. for years at 

All symptoms d'lsap- 

j.) 

for 14 days 

irreg. intmmls with no 

pcared when drug was 

■ 

Nov . 1931 

toxic effects, until Nov., 
1931; then jaundice, loss of 
appetite and wi. and clay- 
colored stools 

stopped. 


A., Jan., 1932 ^ Unknowm 

Second attack of jaundice 

Recovered C wks. later 


at inter- Unknown 
vabforvears, 

Jan. ion 

following A. i 

after all A. was stopped 

CT F'lr,-. ton 

No symptoms during this 


(Ca '‘31 

period 



Unknown 

Jaundice, clay-colored stooU, 

Recovered. 


'Fo.v.lDU 
, (CvM) 

SI l5i7-.mi 




Am 6 tah!ct^5 

v.uliin2vrVj 

A. for several 
ycar^ 

A.. Maj.lD'lA 

A , for 2 or 
more >r?M 
irrv's. 

A..10pr. dailj 
for lU days, 
in March, 
lor, 

' Am for se\cral 
>rar!, irrtz. 
A. fnr3 in 

m\ 

A., r» f,T. d'w-< 
r r I mo , 
1W, 


20 cr. 

Unknown 

Unknown 

12.*! GT. early 
part of 1934, 
200 pr. 4 mos. 
later 

100 GT. 


nausea 

Knu^a, weakness, jaundice, Recovered, 
fluid in abdomen. Inhosp. i 
4 moa. 

Ko eymptoms during this* Liver: Ac. yellow atro- 
period , phy. 

Deep jaundice and extreme j 
illness, death 

No symptoms 


I 

No symptoms 

Lots of appetite, weakness, ^ 
jaundice, pencraliicd itch- 
ing. liver became large and > 
tender 

No s>TDptoms 


Recovered after nc. ill- 
ness of 0 wks. dura- 
tion. No harmful ef- 
fects occurred until 3rt! 
course. 


Unknown 

75 gr. No sjTnptoms 

Between 75 and Jaundice in 2 wks, after drug Recovered after ac.^ ill- 
100 gr. begun. I^pcncd, ' ness of 3 mna. ^ liver 

and was followed by wTak- not normal in sire un- 
ness, loss of wIm itching, til 1 >t. later, 
bile in urine, clay-colored ‘ 
stooK Abd. distended, ' 
liver big and tender 


H u mnMcnDii of an acquired sensitivity or susceptibility to tliis 
' I "'Stories of other observers as well as niy reports 

..r( ( i\ a iM into two proiijis: 1 , A cutaneous group of 10 eases with 
- O. aUis a bepatie grf,up of 22 eases with 12 deaths. 

. ,ir)\ t K orjfA hiive been advanced as to the exact cause of tlie 
u-M. ay ,,i cukIiou hen. only 2 of which arc discussed here: (n) That 
t 'vliifh almost invariahlv results, is due to an 

■i, .1 sU'^ pii )itit\ of tli(. individual because of certain pre- 
ot , foi'.dit toils; (/») that the various to.xie inanife.stations of 
< .to hoplion art- all.-rgie u, n:itnre. 

•■• 1 * 4 , Vi show toxic symptoms from the ns<’ of 

5 “ ’ '• J' oix'U tts first administration, nevertheless, damage may 

. “ ‘ '■ 'a h may lx- neeentnated hv rendministration, even 

. . -'-^i ruS UiOtitlis or vear.s. 
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4, The ineclianism of acquired sensitivity from non-protein sub- 
stances, such as cinchophen, is not understood. Landsteiner and 
others believe that an antigen antibody mechanism explains hyper- 
sensitivity, though it is unproven. 

' 5. Reports of toxic cirrhosis definitely attributed to cinchophen 
are increasing. The relationship between this drug and liver 
damage was not understood until recent years, even in the pre.sence 
of jaundice, and toxic cirrhosis without jaundice was not appreciated ■ 
at all. 
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A COMPARISON OF INTRACUTANEOUS REACTIONS IN MAN 
TO THE PURIFIED PROTEIN DERIVATIVES OF SEVERAL 
SPECIES OF ACID-FAST BACTERIA.* 
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The specificity of the tuberculin reaction in man is seldom ques- 
tioned. Krause" in 1910 concluded: “it would appear that there 

♦ This work w.n.s supported in part by a grant from the AVisconsin Alumni Rosc.arch 
Foundation and is published with the permission of the Director of the Wbconsin 
Agi'icultural Experiment Station. 



MCCARTER, GETZ, STIEHM: 

i, „„ cutaneous ^uSir^ttys’: 

A„.l Hart,' in 19 '.V 2 , in a ““"73 ”"jl“ and possible 

r:;iis 0™ ccepted. tuu (Kouse's) 

sSi:: 

cattli' lias bi*cn questioned, beca , J| of tuberculosis upon 

reaetiim cattle showing no ” xj„ percentage of such 

,„tops>- has steadily increased and constant, 

nninJals in all the cattle jt 

8-^% «! 

SSn Shi meilisS 

no niacroseopie lesions and _ 12 _% "'ooViSblSesion tubercu- 

;;:!r,sr 

that acid-fast bacteria from the soil are the causative 
in Wisconsin. Hastings and co-workers^ 
aei.l-fa^t bacteria from the lymph nodes of organ- 

.•nlin-rcacting <-attlc. and by injecting massive dos'cs 
iMU-^ Miccccilcd in scnsiti'/.mg non-tuberculoiis 
Ua^tings and co-workers'" isolated avian tubercle b«ulli fro 
Ivmiih uckIcs of a no-visible-lcsioii tnberculin-rcacti g > 
.McCarter. Hastings, and BeachV isolated avian Wbcice Iweil 
from the lymph nodes of d out of 2 S tuberciilm-rcactmg cattit 

-honing minimal lesions of tuberculosis. ..otcria 

Since, then, cross reactions within the genus of acid-tast ‘ 

arx> rc-pou'-ible for the non-spccificit.v of some reactions to 'iiia > 
ban tnberiailin in cattle, such cross reactions might also le ’^^^ 1 ,.,, 
-ib!e for -ome reactions to mammalian tuberculin in man. 
failure of muhc SO';^ of rniversity of Wisconsin students 
to tulHrcniin to show i-ither healed or active tuberculous es 

ujKni < hi -t j'-ni.v indicates the possibility of seii.sitization so 

other than the human or laivine tub(>rcle bacillus, f u^ ’ 

1'. {’"A of fhc-e itidividuals have extra-pulmoiiary tubercu ta- 
i> '!<>'!-, .and presumably the majority of them have jnilmonar^ 
1 . .;/,'sv v.hieh cither arc very miuiII or btive healed and left no trat<- j 

o.' .'.<1- pati\o!ogists will udmit that in many autopsies 
. • ' ...i I.. : : ...I «<.me of thc.-e 


m mmis aiitopsi.- 

ti.y mi— etl. f 'nnceivnbly, some of ^ ^ 
d ttib-n ulou- ic-ioiis iu man may be causetl by some spu"^- 
1 ' a; id-f.i't iKtctcri.'i commonly cousidcrrsl noii-iiatliogcnle for ”'*}'. 
Th- -urvey rvporttsl here on the comparative testing of uiu'cTM , 
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students with the purified protein derivatives (P.P.D.’s) of the 
human and of the avian tubercle bacillus and of Mycobacterium 
smegmatici was made to find whether these other myeobacteria were 
responsible for the sensitization of some individuals to human 
tuberculin. 

Tests with avian, tuberculin have been reported. Seibert and 
Morley'® using P.P.D.’s, tuberculins standardized as to the weight 
of active principle present, showed a quantitative specificity in the 
reactions of tuberculous guinea-pigs to human and avian tubercu- 
lins. The results of Fenger and co-workers'^ in testing man with an 
avian MAIOO tuberculin (another chemically standardized tuber- 
culin first prepared bj^ Masucci and McAlpine'®) also suggested 
that human and avian tuberculins might be quantitatively, if not 
qualitatively, specific for sensitization by the homologous organism; 
but the method used by these workers was not designed to investi- 
gate the specificity of the tuberculin reaction. The results of the 
comparative testing of man with human and avian Old Tuberculins 
reported by Dolgopol® and Branch'' are invalidated because of a 
combination of two factors: O.T.’s vary widely in their content of 
actiA'e principle and cross reactions to avian tuberculin occur in 
humans sensitized by mammalian tubercle bacilli. 

In this study we were concerned primarily with sensitization to 
tuberculin by the avian tubercle bacillus as it might affect reactions 
to mammalian tuberculin, rather than with the production of mani- 
fest disease by the avian type. Sensitization to tuberculin could 
be caused by the presence of avian tubercle bacilli in, the body, 
even if they did not produce detectable disease. The organisms 
might enter the body through the intestinal tract by the ingestion 
of infected eggs or through the respiratory tract by breathing con- 
taminated dust. 

We have considered also one other factor which might be respon- 
sible for tuberculin reactions in individuals never infected with 
human or bovine tubercle bacilli; namely, sensitization by tuber- 
culin itself. Seibert'®" has found the human P.P.D. to be non- 
sensitizing for guinea pigs. Aronson and Nicholas® have reported 
sensitization of man by the MAIOO tuberculin, the second injec- 
tions being given 3 months after the first. Steele and Willis®' have 
found that by giving repeated injections of tuberculin at internals 
of 2 days, practically all children can be sensitized to tuberculin. 
The small amount of work which has been done indicates that the 
aA-erage size of the molecules in the particular tuberculin used may 
determine its poAA'er to sensitize. 

Technique. Purified Prolcin Derivatives. Tiie human, bovine, and 
avian tuberculins used Avere the purified protein deriA’atiA-es kindly supplied 
us by Dr. Seibert of the Phipps Institute. Tlie protein derivative of Myco- 
hadcrium smegmatici was prepared for us by Seibert's method through the 
courtesy of Dr. Reichel of the IMulford Biological Laboratories of Sharp and 
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Dolinic. The human Old Tuberculin came from the Saranac Lake Labor- 
atory. The tuberculins were all diluted from the stock solutions by one 
of the authors, using chemicallj' clean glassware, and pipettes rather than 


Dosage aud Injcclion. The standard doses of P.P.D. prescribed by Long, 
Aron==on, and SeiberP^ were used throughout. Of O.T. the 
0.01 mg. and the strong dose 1.0 mg. The human P.P.D. aim the i.l .D. 
to be compared therewith were injected simultaneously by diuerent opera- 
tors one in each forearm. The volume given was standardized by the size 
of the bleb rahed. “Sterile” needles were used for each student, the needles 
for each P P.D. being separately “sterilized” in boiling water throughout 


Rtafhitq of Reactions. The standards of Aronson* were used in grading 
tiu* reactions. An edema of less than 5 mm. in diameter, or erythema oi 
me re than about 10 mm. in diameter was noted on the records, but for 
.'•tati'-tical purpo‘'C3 such reactions were called negative . 

CliL.'-t Roentgenograms. The chest x-rays were single anteroposterior 
films taken by the X-ra}' Department of the Wisconsin General Hospital, 
•lod were read independently b}’ 2 individuals. 

lection for StatRtics. In compiling our statistics, we used only the data 
on those students nlio were from 18 to 23 years of age, and who reported on 
schedule =o that their reactions could be read about the 48th hour. 


Experimental. A . Avian P.P.D. Comparative tests with human 
and avian P.P.D. ’s were made on two unseleeted groups of 500 
I'reshman men each. Similar comparative tests were made on one 


Tmh 1 1 -lU^moNs or Uvi\ r.nsm Male Students to Human and Avian 
I’.r I) 'h ash r'lvDiscis or Chest .Y-iuis of Positive Reactors. 
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uiiselected group of Agricultural Short Course students,* and tests 
with avian tuberculin only on another unselected group of Short 
Course students, since it wa,s thought that the two tuberculins 
given simultaneously might be acting as a stronger dose of one of 
the tuberculins and causing more reactions. Chest x-rays were 
taken of all positive reactors (except on the reactors to avian in one 
group of farmers). The results of the tests and the .r-ray findings 
are placed in Table 1, the results on the two Freshman groups 
being combined because the differences were not significant. 

Three phenomena are brought out in Table 1:1, with the excep- 
tion of .3 students, all students reacting to human tuberculin also 
reacted to avian; 2, a relatively large number of students reacted 
to avian and not to human, the percentage of such reactors being 
greater in the Short Course group than in the Freshman group; and, 
3, some of the students who reacted to avian and not to liuman 
showed calcified lesions of tuberculosis upon x-ray. Thus, the 
results were unexpected and their significance is not self-evident. 
Therefore, our interpretation of them will be reserved for the dis- 
cussion on all the data. 

The results on testing the Short Course students with avian 
P.P.D. only showed that probably one dose of tuberculin injected 
alone elicits the same reaction as when 2 doses of tuberculin are 
given simultaneously on opposite arms, since the total percentage 
of Short Course students reacting to avian P.P.D. in the one group 
was not significantly different from the total percentage reacting in 
the second group. 

The tabular data give only a comparison of the qualitative reac- 
tions to avian and human tuberculins, but quantitative relationships 
were also observed. The strong reactors we shall arbitrarily call 
those who react to the first dose or who react 3-b or 4-1- to the larger 
dose, and the weak reactors those who react 1 or 2-f to the larger 
dose. We found that a// strong reactors to human P.P.D. reacted 
less to avian P.P.D., while the weak reactors to human reacted in 
the same degree to avian, that is, all individuals reacting strong^' 
to avian P.P.D. were more sensitive to human P.P.D. The sig- 
nificance of these data also will be discussed later. 

Two control groups of .r-rays were obtained on a part of the stu- 
dents who reacted to neither human nor avian P.P.D. The com- 
bined results on the two groups in Table 2 show that none of these 
students had healed or active tuberculous lesions; the .r-ray of one 
individual showed an infiltration similar to the infiltrations of early 
tuberculosis, but the diagnosis could not be confirmed because the 
student failed to report for further examination. So that according 
to Tables 1 and 2, all individuals with calcified lesions reacted to 
avian tuberculin. 


* All .ARi icultural Sliorl Course sludents come from farms. 
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TviiLi: 2 .— Finoinus on the Chest X-rays of Male Students \Vith Negathe 
Resctions to Both Human and Avian P.P.D. 

Chest i-rny group. 

rrxt"' No. (%). (%). (%)• (%)• 

Frc'lmiun .... 153 9S./ 0.6* O.Ot 0 

* Tills student shoivcd on the test with avian tuberculin erythema and edema 
3 mm. in dinmeter. 

t This student foiled to report for further examination and, therefore, the progress 
of this lesion has never been checked. 


Ill .addition to te.sting university students with avian tuberculin, 
we did attempt to test families on farms ivliere the flocks of chickens 
were badly infected with avian tubercle bacilli. We visited the 
fiirnis. personally, but so much time was required in influencing the 
farmei-N to take the test, that it was impossible, -without undue 
expenditure of time and money, to carry out a significant nnmbcr 

of tC'stS. 

/)’. Hiivinr P.P. 1). and Snicumaiici P.P. D. The P.P.D. from 
tile bovine tubercle bacillus and the P.P.D. from M. smcgmaiici 
were eonqiared with human P.P.D. in the same way as the avian 
was. An nnseleetcd group of Freshman men in September, 19.30, 
were tested with human and bovine P.P.D.’s, and another unsc- 
leeteil group with human and smegmatici P.P.D.’s. Chest .r-rays 
were taken on all positive reactors except that funds were not avail- 
abb' for (ilnis of those individuals reacting to smegmatici and not 
to human ('rable 3). In their qualitative relationships the human 


Tmiu. 3 Ri.M.TiDNs or Univeusiti Mai.k Students to Hu.man and Bovine 
. isii III Ili MAN \Nii Smegmatici P.P.D.'s and Findings on the Chest 
.Y- n\is OF THE Positive IIbactous. 
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and !i.nim' P.P.D.-s are seen to be almost comparalile. although 
a ni’it .1^, of tile -{iidents reaetei! tti human and not to bovine, 
.u.d to Iki'.iip. and 11 , 'I'lip qualitative rehition- 

-iiip' o! till' n-actioii'' to linman and snu'gmtitiei P.P.D.'s dilfertNl 
i' I'h ffuni tho'C to bmiiii. and tbo-e to avitin; some students n** 
• ti-i to -tmvinatiei and m.t to human P.I’.D., Imt the percentage 
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was only about half that of those reacting to avian and not to human; 
and a small but significant percentage reacted to human and not 
to smegmatici, whereas the number of students reacting to human 
and not to avian was insignificant. 

In comparing the size of reactions to human and bovine P.P.D.’s 
we found that the reactions were consistently very nearly of the 
same intensity, some of the -reactions to bovine being 4 or 5 mm. 
larger in diameter than those to human, and other reactions being 
slightly greater to the human. Furthermore, those individuals 
who reacted to human and not to bovine were all weak reactors, 
giving only 1+ reactions to the strong dose. Thus, according to 
these data, human and bovine P.P.D.’s are of about equal potency, 
the human being slightly more potent than the bovine for man, 
and therefore these tuberculins could not be used to distinguish 
between infections with human and bovine tubercle bacilli. This has 
been assumed to be true in the te.sting of cattle since human tuber- 
culin is used almost exclusively for this purpose. 

The quantitative relationships of the reactions to smegmatici 
with those to human P.P.I). were somewhat like those to avian 
P.P.D. All those individuals who were strong reactors to human 
reacted less to smegmatici and every individual who gave a strong 
reaction to smegmatici gave a stronger reaction to human. And 
again all students who reacted to smegmatici but not to human gai'e 
only 1 or 2+ reactions to the large dose. On the other hand, of 
those who reacted to human and not to smegmatici half reacted to 
the weak dose and half reacted to the strong dose. 

C. Salt Sohiiion Controls. Since the difficulty of removing 
tuberculin from syringes has been emphasized by Nelson, Seibert, 
and Long,^^ an unselected group of male students were used as Ji 
control group and given injections of 0.85% sodium chloride solu- 
tion as well as of human P.P.D. Eighteen of the 460 tested reacted 
to “salt solution.” That these reactions were due to contamination 
of the syringes with tuberculin ivas proved by reinjecting some of 
these same students 6 months later using new (unused) syringes 
and needles. The reactions to NaCl occurred in very strong reac- 
tors to tuberculin, all these students being sensitive to the small 
dose, and the reactions were mucli smaller to the NaCl than to the 
tuberculin. These facts, together with the fact that the number of 
reactors was small, cause us to conclude that contamination with 
human tuberculin could not have been responsil)le for the consistent 
occurrence of cross-reactions to avian and bovine P.P.D.’s in indi- 
viduals sensitive to human P.P.D. It is possible but not probable 
that all the cross-reactions to smegmatici P.P.D. were due to con- 
tamination of the syringes with human P.P.D., since some students 
who reacted to human did not react to smegmatici. -Vnd, of course, 
none of the other data could be questioned on tliis basis, since reac- 
tions to the other P.P.D. 's in individuals not sensitive to human 
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r.lM). could not have been caused by contamination with human 
IMM). 

J). Knmdzadon Ini Ttibcrcitlhi io Tnhcrcuh'n. The human and 
iivhin IM’.D.’s as well as a sample of O.T. were tested for their 
scu^iti7.in;4 abilities by re-injecting students G months after the 
oriein.'d t<";t. T})is period of time was chosen since it is the interval 
bct\v(‘cn retests rceommended by the Student Health Committee of 
the National Tuberculosis Association.-^ 

So that O.T. could be compared with P.IM). in its sensitizing 
jxitcncy, an nnsclcctcd group of 500 Frc.shinan women had been 
tested with O.T. and 23% found to react. 

One group of Freshmen who had been negative to avian F.P.D. 
uert' eallcn! for a retest witb avian P.P.D. G months later. Freshmen 
in the secoiifl group who had been tested noth avian, and all those 
who had hecii tested with bovine or smegmatici P.P.D.’s, and who 
had not reacted to humini P.P.D. , were retested 0 months later with 
human P.P.D. 'I'lic Freshmen women who had not reacted to 
Human 0.3'. (i months before were retc-sted with O.T. diluted from 
the sune hatch of concentrated tuberculin. These results are all 
included in Table 
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reactors within 6 months. These reactions were almost certainly 
caused by sensitization by the tuberculin itself, because it seems 
unreasonable that sensitization was caused by infection with any 
type of tubercle bacillus. 

On the other hand, the human P.P.D. does not sensitize according 
to the following evidence. In the avian group all who reacted to the 
retest with human P.P.D. had shown some sensitivity' to (wian 
P.P.D. 6 months before, although a few of these individuals had had 
reactions with too small an area of edema to be called positive. 
This observation, together with the fact that no lesions of tubercu- 
losis were found on the a:-rays of the reactors to the retestfe, means 
that the original injection of avian tuberculin increased an already 
existing sensitivity in these individuals so that they reacted upon 
a second injection of human P.P.D. This also means that those 
individuals in the bovine and smegmatici groups who reacted upon 
the retest to human P.P.D. would have reacted 6 months before 
to avian P.P.D. The percentage of reactors upon retest with 
human P.P.D. in the bovine and smegmatici groups is about the 
same, an average of about 5% for the two groups, while the per- 
centage of reactors in the avian group is over twice as great. Sta- 
tistical analysis showed the difference to be significant, and pro\'es 
that the “population” in the avian group is different from the 
“population” in the combined bovine and smegmatici groups. 
The only experimental variable in the two groups is that one was 
injected with avian tuberculin, and therefore the conclusion is that 
the avian tuberculin is more potent than human or bovine or smeg- 
matici P.P.D. in increasing the slight sensitivity of individuals 
who do not give reactions upon the first injection of human tuber- 
culin. 

The percentage of reactors to the retest with O.T. is slightly' 
greater than the percentage of reactors to the retest with human 
P.P.D. in the bovine and smegmatici groups. However, with the 
eomi)arativel.v small numbers of persons e.xamined, the difference 
is not sufficiently' great to be statisticall.v significant, so that we 
cannot conclude that the O.T. is more potent in increasing sensitivity' 
than the human P.P.D. 

As a further test of sensitization by O.T., the reaetions to human 
tuberculin were compared in the Freshmen who had had tuberculin 
tests in high school in the last ,vear and in those who had never had 
such tests. No correlation was found, the percentage of reactors 
to the university test being about the same in both groups. Of 
course, very' few of the students had had more than one test in 
high school, and probably onl.v a weak dose of 0.01 or 0,1 mg. of 
O.T. had been used. With the tests now given annually', some 
effect may be found in the future. 

7i. Sifftii/icmicc of Eri/ihcmaions Rcadiom. According to the 
present standards, reactions with less than 5 mm. of edema are 
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c.illod iict;ative e\'cn tlioiigh considerable er.^i:hema may be present. 
We ijave taken clic-^t .r-rays of 17 women, all of whom had reactions 
nliieh would be called negative but had erythema of more than 
10 mm. in diameter. The .r-raya of 3 of these individuals showed 
calcified lc^i<>n^ of tuberculosis. Also as noted above, such sub- 
-tandard reactions to avian P.P.D. indicated some sensitization 
to tuberculin as shonn by reactions upon retest. A phase of ery- 
(iiema witii no edema was observed by Mote and Jones”'’ as the 
initial ^'tage in experimental skin sensitization to serum protein, 
tile edema appearing later; the .sensitization disappeared in opposite 
oriier, er\ reactions being the last evidence. Erythema- 

tous reactions, wliicli are too large to have been induced by the 
needle prick, tire, then, i)robabl\ evidence of sensitization to tuber- 
( ulin. 

Discussion. .1. ^prcificilti of Purified Proirhi Dcrivalh'c.s from 
DijfiTiui iS’jirci'f.v ()/ Acid-fa.si liacieria. We attempted to find 
v lictlier human beings might be sensitized to human tuberculin by 
!i( id-fasi liaeteria other than the human or bovine tubercle bacillus, 


Ity making eomparati\e te.sts on university students with the puri- 
fied protein derivative tidierculins of the avian tubercle bacillus 
ami of tlie ''inegmn bacillus. We found that we could not solve 
inir profileni b\ tlii-. method, because the reactions to these protein 
d( riiatiie-, eoidd not be explained on the basis of our present knowl- 
edge of tuberculin and of the tuberculin reaction. 

'Die reactions to avian and smegmatici tuberculins in persons 
with •'trong re.ietions to human tuberculin can be e.x'plnined as 
I ros-, re.ietions. because they were ail less in fiegree than the reac- 
tiotm to human. J he-e cpiantitatiie relations in the reactions to 
a\i,in and smegm.itiei tuberculins show that these protein deriva- 
iii»'' are not so (■lovel,'. similar to the human protein ilcrivative as 
tint of th'‘ bovine tuberde baeilliis, since the severity of the rcac- 
tu'ii-- lo bovine IMM) v\as of the -.ame degn’c ns that of the reac- 
tohum.ui in the same individuals. 


)ii the otlu r ii.iiifi. the reactions to avian and .smegmatici in weak 
ri .utor-. or m non-reactors, to human P.P.D. cannot be e.xplained 
■.'.ifb our pn -cut knowhslge. 'I'lie following evidence is against 
fin (xpl.ui itum that tlie-e reactions are sjieeific, c., tliat they are 
dm to -'•ti-iti.ation bv the avian tulierele iiaeilins or hv tlio .sinegina 
btfiiiu-: 


f. i lu rousistt IK V in tile (piantitative relations of reactions to 
fiiim 'll .Old to riv i.ui or suieginatiei disappears in the group 

V. 1 -+ to the .strong dose of human 

! K, fb* -» all rt .u t in .iboiit the same degree to the avian or to 
d ‘ ‘at giifiitif i i(s to the Ininian. 


f,. 

i * 


- i III’ riuml>* r of iiidiv idu.ils reaeting to avian J’.P.D. and not 
b'!"i su i n i.’tiv« h large, aiul th*-sc reactions are jdl weak, being 

' forj.o to the s{r,,!j_« 



INTHACtJTANEOUS REACTJONS IN MAN 


489 


3. Tlie reactions to avian P.P.D. in individuals not sensitive to 
human P.P.D. cannot be correlated with rural residence of these 
individuals. About 70% of such individuals live in cities with 
populations of over 2500. 

4. The evidence all points to a difference in the antigenicity of 
the human P.P.D. and of the avian P.P.D. Our experimental 
evidence for this is that one injection of avian P.P.D. sensitized 
one-third of the individuals tested to a second injection of the same 
substance, whereas human P.P.D. does not sensitize. This difference 
in antigenicity may be that the avian P. P. D. consists of molecules 
of larger average size than those of the human P.P.D., since SeiberP®* 
has shown that the size of the molecule determines whether or not 
various tuberculins will sensitize experimental animals. And 
Aronson and Nicholas- have demonstrated the sensitization of 
human beings by the human MAlOO tuberculin which has a higher 
molecular weight than the human P.P.D. tuberculin. Confirmatory 
evidence to this hj'pothesis is also given b}’ the work of Barnwell 
and Pollard^ on University of Michigan students. They found by 
using the human T.P.T. (the protein precipitated by trichloracetic 
acid) tuberculin, which also has a higher molecular weight than the 
human P.P.D. tuberculin, about the same percentage of reactors 
as we did by using the avian P.P.D. Also they found almost twice 
as many reactors with the human T.P.T. as with human O.T., 
whereas we found about twice as man.y reactors to avian P.P.D. as 
to human P.P.D. Barnwell and Pollard state that T.P.T. tuberculin 
does not sensitize but we should like to question this interpretation 
of their results. They found by giving 7 or more tests to students 
and nurses over a period of from 1 to 20 months that 27 of the total 
of 46 became positive. Is not such a percentage of reactors upon 
retest rather high to assign to infection with tubercle bacilli within 
a period of 20 months? 

According to our hypothesis the human and a’vdan P.P.D. ’s are 
quantitatively .specific in highly .sensitive individuals, but le.ss sen- 
sitive individuals react in the same degree to avian as to human 
because of the greater antigenicity of the avian. The slightly 
sensitive indi\'iduals who react to avian P.P.D. but not to human 
P.P.D. may have been sensitized by the lunnan tubercle bacillus, 
but the human P.P.D. cannot elicit a reaction whereas the a\-ian 
P.P.D. can by virtue of its greater antigenicity. Such reactors ma\- 
also have been sensitized by the avian tubercle bacillus, and our 
data on the students from farms, the Agricultural Short (nurse 
boys, show that this probably occurs. A combination of the data 
gives a total of about 54% of 287 agricultural students reacting to 
avian and of about 46% of 739 Freshmen, and upon .statistical anal- 
ysis it proves to be A-ery probable that this difference is significant. 

In making the P.P.D. tuberculins the protein molecules are liA iiro- 
lyzcd in the process of concentration by heat and probably also 
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ill tin' size of the particles in the tubercuhns. ^ K+r.+jvf' 

H. Thr SprrificiUj of the rnbcrculin Reaction. The qualitati 

^neeificilv t)f the Uiherculin reaction must be questioned, ■^^e 

o w h ur present knowledge that all reactions to human P.l .D. 
rVlue t!. sensitization by the human or bovine tubercle bacillus, 
■ind \v(' know that some individuals with healed lesions of tubercu 
i;;”‘ «, p.p.d. % can„ot p~vc ...d.vKi- 

oak with weak reactions to human 1 .1 .D._, t. c., “ "‘J" 

.iroinr .lose of O.OO.i mg., have been sensitized by . 

hoNine tubercle bacillus, because such ‘’^dmduas react maW 
Uu- ^aine degree to the IMhD.’s of other acid-fast such as 

the avian tubercle bacillus and the smegma bacillus. On the otl 
I, and. tho.^e individuals who.se chest .r-rays show healed lesions «t 
tnbercnlo.d.s, hut who react only to avian and not to 1 h™«« ^ - J 
have mo.-.t probably been sensitized by nmmmahan tubercle bacPli. 
but again, that all the reactions to avian P.P.i:). m individuals 
rea.'ting to human P.P.P. are due to sensitization by 
tubercle bacilli has not been proved. Sensitization by other aci 
faM bacteria inav be responsible for some of the reactions to liuinni 
IM'.I). ami to avian P.P.D. It seems likely that such sensitization 
be re^ponsible because acid-fast organisins are omnipresent. 
_ 1-. il. ...» *]»>•. v-iN /\f tnoirt ntif! in the soil: unci OC' 


ucc’urriug both on the membranes of man and in the soil; o*;' 
can-e tlie similarity of the protein deriv.atives of siich acicl-tast 
!)acteria the avian tubercle bacillus, the smegma bacillus, an. 
the plilei baeilhm, to the jirotein .lerivatives of the human an. 
bovine tubercle bacillus is shown by cross-reactions in man an. 

other animals. _ • • t-i 

or conr-e, nnn-baetcrial jiroteins or proteins of bacteria m otlier 
1,'i-tiera may be n) r.'lated to the proteins .if a. 'i. 1-fast bacteria as to 
produce '■cn-itization to tuberculin. Belter and Tancre-" foim< 
that inben-nhuH individuals r.'aeted to pejitone and casein and to 
an eviraet of the cell' of Rxclirrirhia coU. Tlieir solutions of tlie.''.^ 
pri-iiuct- may have iiwn contaminate.! with tub(.Tculin sin. < 
Nfl'Oii, Boih< rt. and Loim'' found that tubereiilin could be ri'infiu’i 
from A rince' and other gla"Ware only by treatment with alkuh or 
ili. lirornate 'olntion. 'riieref.ire Belter and Tan. to’ .s "•ork is .>pen 
ii> • Titi.'i'in and woulil have to be r<‘peate<l under rigid fontm 
k fore .-icti pt.ance. .. 

The tub-rctilin rc.'.ctimt i- quantitatively speeifie, beeaii'-e a 
I- v.ith live eii-e' of tnberenlo'is react to human IM'-D- 

rdl -troni! re.-ietor' to human IMM). n'U.'t Ic'S t.i avian or 
So 'uc ..'nmtic! I'.P.i). Barnwell ami I’olh.rd' found that all i"' * 
;;u K vdtli aeiive tnb< reulod' with one e.veeption rea.’tcil to 
t ).T. .(ud v.e found with one exception that ail students vit > 


shi 
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active tuberculosis reacted to human P.P.D. The exceptional 
case of the former authors was one of skin tuberculosis and our 
case"" was one of atypical tuberculosis of the lymph nodes; Barnwell 
and Pollard’s patient reacted to human T.P.T. and ours reacted 
to avian P.P.D. Students whose chest roentgenograms show lesions 
of questionable activity do sometimes fail to react to human P.P.D., 
as can be seen from our tabular data, but all such students whose 
lesions were later proved to be pathologically active* had reacted 
to human P.P.D. on the original test. 

The conception of the tuberculin reaction as being bejmnd que.s- 
tion qualitatively specific was formed because O.T. was used by 
all workers. According to the graph of Hart** where the percentage 
of reactions in a “normal” population is plotted against the .strength 
of dose of O.T. given, increases in. the doses of O.T. above JO mg. 
detect very few reactors. But Barnwell and Pollard’s^ graph shows 
that plotting the percentage of reactors to human T.P.T. against 
the do.se given results in a straight line curve, the percentage of 
reactors increasing almost proportionally with the dose of T.P.T. 
given; and the percentage of reactors to the strongest dose of T.P.T., 

O. 01 mg., being almost twice as great as the percentage of reactors 
to a dose of 1.0 mg. of O.T. Of course, one cannot reason by extra- 
polation that if still larger doses of T.P.T. were given, 100% of the 
population would react, and no experimental data are available on 
this point. Apparently the difference which accounts for the larger 
number of reactors to the T.P.T. tuberculin is that this product has 
a higher molecular weight than the O.T. 

The validity of our explanation for the lack of qualitative specific- 
ity of the tuberculin reaction cannot be proved until the nature of 
the difference between the human and the avian P.P.D. is found by 
chemical methods, and until further ei’idence is adduced on the 
effect of the size of the molecule of the antigen upon skin hyper- 
sensitivity. There are no observations on the effect of the size of 
the molecule upon skin reactions in humans or laboratory animals 
with varying degrees of sensitivity. In fact, very little is known 
concerning the antigenic nature of protein hydrolysis products cnx*n 
for the precipitin reaction (sec Landsteiner,^* p. 1.32). 

C. The Use of the Tvberculin Test. Our results change our 
jirogram for controlling tuberculosis in the student body ver\' little, 
but they give us a sure basis for that program. The tuberculin 
test Avith luiman P.P.D. or with human O.T. remains valuable as 
an aid to the diagnosis of actiA’c cases of tuberculosis. At this 
UiuA'crsity Avhere but 30% of the entering students react to human 

P. P.D., the actiA'c cases can be discoA’ered by the use of the tuber- 
culin test and by chest .r-rays of the positive reactors, at less than 
half the cost of .r-rays only on all the students. In cases wliere a 
patient Avho has a lesion suspected to be of tuberculous origin fails 

* Tlic "p.'itlioloKie'illy nclive" ra.*-cs iiichido tlioso «liich .are not clinically active; 
(he activity in such cases was proved by laborator>‘ study. 
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lo react to luniiaii P.P.D. or to luunan O.T., tests with huuiau 
'I’.P/r. or with avian P.P.D. should be made before the diagnosis 
of tuberculosis is questioned. The adoption of human T.P.T. or 
r)f uviati P.P.D. for routine testing wotiid not be desirable because 
the possibilities of sensitization by the tuberculins themselves are 
so great. Testing with avian P.P.D. does find all those who have 
liealed le.sions of tuberculosis as well as those with active lesions, 
but ijrogre.ssive lesions very seldom develop in these individuals Avith 
calcilicd lesions in the experience of one of the authors (R. H. S.). 
.\cniii some individuals with healed lesions give sub-standard reac- 
tions to innitan P.P.D. and the physician will have to use his own 
jtaigmeitt as to whether the cost of .r-rays on all individuals Avith 
sub-sfandard reactions is justified by the finding of some calcified 
lesions. Intervals of (5 months betAveen retests Avith human P.P.D. 
arc sufficient to jrreclude jtossible sensitization by human P.P.D. 
;n'cording to our results; according to the results of Steele and ^Yillis-‘ 
short intervals between retests may not preclude sensitization, 
'rhe Auhu' of tubercuUii tests of negative reactors at intervals of 6 
Auoiith-; should be questioned; of 45S students retested Avith human 
P.P.D. after (j months, .35 reacted and none of them shoAved either 
healed or active lesions upon .r-ray. Probably, retests at intcrA'als 
of 1 \ear are sufficient. The great majority of those students Avho 
eivc po..itivc reactions (i months after giving negative reactions have 
not been infected with tubercle bacilli, but merely their sensitiza- 
tion to tulwrculin has been inere.ased by the initial injection of 
tuberculin. be<-iun-e (ill the .students in the avi.an grouj) Avho reacted 
upon rcte-t Avith human P.P.D. in February, 15)37, had been sen- 
•itiAc to avian P.IM). in .Sef)teml)er. ni-'KJ. 

Dll tlu' other hand, tile percentage of reactions to human P.P.D. 
or to human O.'l'. can no longer be used as an accurate measure of 
the I'Xti-nt of infection of the population Avith tubercle bacilli. Thus, 
\\c have no method of e.stimatiug the number of individuals who 
h.iA'c or liave iiad infection Avith ttilierele iiaeilli, lieeaiise Ave do not 
l.n.ie.v tile 'ienifieanee of reactions to human T.P.'P. or to avian 

1 .! .D. tnb'Tenlin in individuals aa-1io do not re;iet to human P.P.D. 
o.' D.T. 

^ Cor.durions.^ I. Intraeiitaiieous reactions to the jturilied protein 
<!< riAati>. e- f P.P.D. of the various aeid-fa.st bacteria are not (jiiali- 

tcitlAelA vje eifie. 

_. i tie btc.inr P.I’.D. i.. Very .Miuilar in nature to the human 
P.P.D. 

• y li;e aAian and '.meematici P.P.D.'.s differ from the Inimaii 
1 .1 ,D. in iritnre and al-o in iititieeriieit a’. 

' f rid-r tile m.’niition^ of our experimei\t, UAiaii P.P.D. hio 
■ e,‘ !l‘.,i mao vfttle iiuiiKui P.P.D. has not, :dtlioii.[:h one injection 
»• otim.Mi 1 ,1 .D. A', iii iiicn-a'.e ;ii) alreaily existing .sjicht .sensifi\'it.' • 
Abo'>.» !o i' , of file 'tudent' aaRIi active tubcrculo-is rca' t 

. ‘ano; i .P.D. .\!! studeut- AAttli ea!cific<I tti!)ercnIoil' Ic-'inio 
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react to avian P.P.D., but some of them fail to react to human 
P.P.D. 

0. The tuberculin test is useful in a public health program for the 
detection of active cases of tuberculosis in a large group such as the 
university student body, because it can be used to select those who 
should have chest .x-rays. But it should be used as an indication 
rather than as an exact measure of the extent of infection with 
tubercle bacilli in the general population, because not all individuals 
with healed or active tuberculous lesions react to human P.P.D. 
or O.T., and because we cannot prove that all individuals who react 
to human P.P.D. or O.T. have been sensitized by the human or 
bovine tubercle bacillus. Some reactors may hav^e been sensitized 
by other mycobacteria commonly considered non-path ogenic for 
man. 

7. More knowledge of the chemistry of the x'arious tuberculins 
will materially aid in the interpretation of reactions to these tuber- 
culins. 
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THE COMPOSITION OF HUMAN BONE IN CHRONIC FLUORIDE 
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(From the .Ayer ClinicaliLaboratory of the Pennsylvania Hospital ) 

The toxic effects of fluorides on e.xperimental animals are well 
known.*^ '^ In contrast, there arc few extensive data on man. 



.I!U ,vo,.H. Knim; iioian boke .e n-oonniE pokonwb 

-howocl !i marked increase in fluorine content/ 

Uncnt^on ravs.'^ Tn 2 of these workers who came to . J; 

hone, were chalkv white and abnormally large, showed ext^n 
Serosis and gave an ash which contained a maximum of 1.31% 

*''t”ic present report deals with the composition of bone from a case 
„f chronic fluoride poisoning in man. Except for II 

tent, the analytical data show essentially normal ratios fo 
lonstituents studied, (kmpletc Roentgen ray studies^ 
observations and nccrojisy hndmgs on this patient ha e 

"'mtcrials. 'Fhe patient, a negro, male, aged f 

for luetic heart disease, had been exposed almost daily for lb J 

to fmelv ground rock phosphate dust containing 3.88% Huorinc. 

A Roentgen ra% examination revealed, m addition to 

largement, very intense shadows of the bones in the 

phjto on the vcrtcliral column, a thickened pelvic girdle and sonic 

( alcifieation in the attachments of the ligaments.^ 

’I'lie bones (tle.scribed in detail with illustrations elsewhere-) ^'crc 
thicker and heavier than normal. The extermd surfaces vc c 
covere<l vith ehalkv nhitc areas, nodular or platehke exos 
and o^teophv to. k portion of isolated rib appeared mncli more 
opiwpic to Roentgen rao than did a normal rib of the same c\ erna 
dimeti^ion', (I’ig. 1). In cross-section the fluoride rib 

ahnonnaUi. thick cortex and very jirominent trabccuhe. Ihe ce i 

at re \ery brittle, but were free from any markings characteris it 
Ilf inoltlcd cnainel. 

'i'iie bone', removed at neerop^v were defatted and dried b\ .inc 
is"itc <\tra('tion stitb p\irificci ethyl alcohol and anhydroiis e at 
and finailv ground to a powder wliieh pas..ed a standard SO-mes i 


M'-\C. 


Analytical Methods, Itnini -•implei were ignited in tlie electric 
re.rii-ifv for .'i iio'ir' at oVI' t'. and the weight of the ndi oiitame<l._ , 
» sap*, e'' a h t 1- d!"i!vt<l in ft -inal! amount iif nonnal HCl acid . 

au/et-t.' at to pH. ttic rahitiin was prccipit.atcd and weignei 
t’ ■ (.fsit'e- For t!.> co’i.rnii.Mnc pho-phatc defenninatioin bone i ■ 

' -1' di i!vi-i ni i.’ir.i.'l HC! tnid digi -te<i at ItKl® C. for 10 
n ' < in !t 1 1-1' ' a-*' " .I- di-ti!lfd front jxrrhloric add'' and detcriii 

* . 't • ith if ircim in'rtte in the prc'-cnre of alirnrin. ^ 

*! V ! ;< rtsCi vt* ■ - o't dr’, bon'' were ni'idc liy tfie man ntt' ' 

• • .d' '» < ' • i* ' d • !*' v'l'.i !i by >'i(ar and Kranicr.” 



Fig. 1. — Roentgenogram showing; (A) increased opacity to Roentgen rays and 
increased wall thickness of the rib in chronic fluoride poisoning as compared to the 
(B) normal rib. 
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Control analyses on normal bone gave satisfactory values. Standard 
fluorspar gave 46.21% fluorine (theory 46.15%). Phosphate rock used 
by the plant in which the patient worked averaged 3.88% fluorine in a 
series of 7 determinations. 

Specific gravity determinations were made in the usual manner 
by weighing bone sections in air and in water, but it was necessary 
to soak the bones for 24 to 48 hours before making the second 
weighing. Results are referred to distilled water at 25° C. 


Table 1. — The Composition or Human Bone in a Case op Chronic Fluoride 
Poisoning. (Results as Per Cent of Drv Fat-free Bone.) 



Ash 

Calcium 

Phosphorus 

Fluorine 

Carbon 

dioxide. 

Bone. 

(%). 

(%). 

(%). 

(%;. 

(%)• 

Femur, mid shaft, cortex* 

G6.47 

29.37 

11.00 

0.29 

4.19 

Tibia, mid shaft, cortex . 

C5.01 

29.32 

11.44 

0.18 

4.16 

Ulna, mid shaft, cortex . 

05.51 

29.27 

11.07 

0.22 

4.28 

Skull, frontal section . 

04.19 

29.01 

11.37 

0.38 

4.22 

Rib, sixth, cross section . 

00.84 

29.24 

11.51 

0.50 

4.25' 

Sternum, manubrium 

04.52 

27.51 

11.21 

0.09 

3.93 

Vertebra, body of lumbar 

05.38 

29.01 

11.37 

0.70 

4.14 

Vertebral cortex . 

03.44 



0.08 


Osteophyte, vertebral 




O.GO 


Teeth 

74.95 



0.10 



* Analytical data expressed as weight per unit volume of bone would be 3.0% below 
normal value.s bcoau.se of the low specific gravity. 


Results. Analytical data presented in Table 1 show essentially 
normal values for ash, calcium, phosphorus, and carbon dioxide. 
The fluorine content of these bones ranges up to 20 times the values 
usually considered normal.® The results indicate that fluo- 
rides accumulated to a greater extent in the softer bones, sternum, 
ribs and vertebral column, than in the long bones. However, the 
latter shoiv a fluorine content many times the normal value. 

Specific gravity determinations were made on cortical sections of 
the femurs as removed at necropsy. Results (25°/25°) were as 
follows: Normal femur A, specific gravity 1.902; normal femur B, 
1.903; fluoride femur, 1.833. Similar differences were found in 
specific gravities of the dry fat-free femurs. Specific gravities of 
the ribs could not be determined ivith any degree of accuracy, 
ju'obably because of air occluded in the spongy structure. 

Discussion.— An outstanding characteristic of chronic fluoride 
poisoning either in man or animal is the accumulation of fluorine 
in the bones. Values for the fluorine content of bones in our 
case are comparable to the figures reported for similar studies by*' 
others.'’ ” ■'®'' ‘' '‘ The same concentrations of fluorine in the body 
of the vertebra, its cortex and an adjacent osteophyte suggest a 
state of dynamic equilibrium in this bone. The ratio of fluorine to 
other constituents is the same whether old bone structure (vertebra) 
is being recalcified or new bone (osteophyte) formed. Probably 
the smaller amount of fluorine in the long bones indicates a less 
mobile equilibrium in these areas as compared with the vertebra. 

The fact that wc found normal values for carbon dioxide suggests 
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that till' fluorine* was (lei)osited as a calcium or magnesium fluoride. 
Had fiuoriiie entered the crystal to form fluorapatite an equivalent 
(juantity of earhon dioxide should have been displaced. (See studies 
on carbonate apatite structure of bone.®-”’-^ 

Normal fii;nres for calcium and phosphorus suggest that no great 
distiirljanee occurred in the mechanism of calcification. Fluorides 
in small dose.s over long periods of time apparently stimulate a 
widespread growth of bone. Although this afl'ected bone is unusu- 
al!.\ opaijue to Iloentgen rays, actually it has an abnormally low 
'l)eeilie gravity and is, therefore, less dense than normal bone. 
'I’lie increased opacity to Roentgen rays may be attributed to the 
lire.sence of more bone substance rather than to any increase in the 
actual density of the bone (Fig. 1). 

In eertiiin re.sj)eets chronic fluoride poisoning in man duplicates 
that obsi-rved in experimental animals. The enlarged chalky white 
hones with numerous exostoses found in our case and the 2 cases 
reported by Roholm,'“ ‘^ are similar to the bony changes which 
occur in pigs receiving fluorides.” The.se gross physical abnormali- 
ties occur in bones with little change in composition. Similar 
observations have been made on rats.'® The increased opacity of 
the bones to Roentgen rays, .so prominent in man, has been noted, 
to a siii;ht degree, in rats,’'’'''"’ but not in dogs.®** A decrease in 
the specific gnivity of bone in man is diqdicated by a similar decrease 
in the ndibit.'’’' Other similarities have been discussed extensively 
by Uoholm.”' 

Summarj’. Human bones from a case of chronic fluoride poisoning 
coiitjuned normal iterceiitages of calcium, phosphorus and carbon 
diovidi*. '1 he fluorine content was increased up to 20 fold the 
tioruial value and unecpiaily distrihtited in various parts of the 
'ki letoii, iiicjie.st in the vertebra ami lowest in the long bones. The 
-jieeific gravity of the femur was low. Data on man and animals 
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PURULENT TYPHOID MENINGITIS WITH RECOVERY. 

Case Report. 

By P, 0. Hageman, M.D,, 

ASSISTANT HKSIOENT PHVSICIAN IN .MBDICINK, NEW HAVEN HO.SI’ITAL, 

NEW HAVEN, CONN. 

(From the Department of Internal Medicine, Yale University School of Mcdieinc, 
and the Medical Service of the New Haven Hosjiital.) 

jMeningeal infection due to Bacillus typhosus is a rare complica- 
tion of typhoid fever; its occurrence in the absence of clinical typhoid 
fever is exceedingly unusual ; recovery from it apparently unheard of. 

The subject has been reviewed most recently by Bayne-Jones® 
and Baumgartjier and Osen.‘ Prior to 1920, 27 unequivocal cases 
of purulent typhoid wcmugitis had been reported. Since then 
23 eases have appeared in the literature. All cases of purulent 
typhoid meningitis thus far reported have boeu fatal. Meiiiugitis 
associated with typhoid infections has been divided into 3 types: 

1 , meningisinus or the occurrence of meningeal signs in the absence 
of any meningeal lesions, ?.<?., a non-specific toxic reaction; 2, 
serous meningitis, in whicli there are symptoms of meningitis with 
lymphocytosis in the spinal fluid and actual bacterial invasion, 
edema of brain, round-cell infiltration and a serous exudate; 3, puru- 
lent meningitis, i. e., showing predominance of neutrophils in the 
spinal fluid as well as positive cultures for B. typhosus. This form 
of meningitis is quite often preceded by tlie serous form. It has 
been noted by Baumgartner and Osen’ and FerneP that cases of 
typhoid meningitis usually liave a minimal enteritis or other common 
lesions of typhoid fever. 

Case Report. C.\se L. L. (A-05213). — A 42-year-oId white male was 
admitted to this hospital on March 28, 1936 (tn’enty-si.vtii day of disease) 
because of chills, fever, headache, drowsiness and photophobia. On March 

2, 1936 (first da}* of disease), after an alcoholic debauch, patient .suffered s. 
sudden, severe, shaking cliill, felt feverish and developed severe headaclie 
and marked anorexia. On the fourth day of the disejisc jirojectile vomit- 
ing was noted in addition to the above symptoms. The neck was .stiff 
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but lumbnr puncture was refused. Vomiting subsided on the sixth day of 
the disease but chilis and fever persisted. Because of persistent meniugeal 
sign', patient w.as sent to a hospital on the ninth day of disease. Lumbar 
puncture afforded considerable temporary' relief from the lieadache but 
chills and fever persi.'tcd. On the nineteenth day the patient left the 
hospital against advice. Between the twentietii and twenty-fourth da}[s 
patient wa.s at home having persistent headache, chills and fever. Drowsi- 
ness and photophobia also developed during this time. Spinal fluid was 
grossly cloudy on the twenty-sixth day of disease when the patient was sent 
to this liospital. 

Past histonj was irrelevant. Patient had never had typhoid fever and 
had never been vaccinated for typhoid. 

Examimhon revealed a middle-aged Polish male, both acutely and 
seriously ill. Pupils were equal and reacted normally. External ocular 
movements were normal. Optic disks were normal. Stiff neck, bilateral 
Kernig and po.'itive Brudzinski .sign.s were noted. Moderate dullness with 
supprcs.'ion of breath and voice sounds was noted at the right base. No 
ndcs were heard. Heart was cssentialh' normal. Spleen was not palpable. 
No ro'c spot.s were seen. Refle.xcs were plij-siological. 

J.-iihoTotoTy Daln (Table 1). Kahn test was negative. Urine was normal. 


Tabi.k 1. -Eaporavort Data. 
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Throughout the febrile period the leukocyte count ranged from. 9300 to 
16,700 with 74 to 93% neutrophils. Stools were normal, with negative 
guaiac and microscopic examinations. Cultures of nasopharynx showed 
the normal flora on two occasions. Roentgen ray of chest showed question- 
able bronchiectasis at right base. 
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Fig. 1. — Purulent typhoid meningitis with recovery; Case report. 


Course. Patient ran an intermittent fever (Fig. 1) for 3i- weeks after 
admission to the hospital. Febrile periods accompanied by severe headache 
and increased meningeal irritation usually came on at 3- to 4-day intervals. 
Treatment was s 3 anptomatic. Lumbar punctures were done as often as 
seemed indicated. 

Result. Patient’s spinal fluid was sterile after the thirty-seventh day of 
disease (twelfth day of hospitalization). Thereafter clinical improvement 
was definite, although fever persisted through the fiftieth day. Patient 
was discharged from the hospital on May 7, 1936 (sixty-sixth day of disease), 
apparently in good health. Six months later was again seen and interval 
history was negative and physical examination revealed the persistence 
of abnormal physical signs at the right lung base. There were no abnormal 
neurologic findings. General condition was excellent. 

Bacteriology. Results of the bacteriologic investigations of the Gram- 
negative rod isolated on 4 occasions from the spinal fluid of the patient 
reported are presented in Tables 2 and 3. 

The organism was a Gram-negative rod occurring at first as a highly 
pleomorphic organism, showing short fat bacilli, “blown up” coccus forms, 
diplobacilli and long thin rods. After several transplants on standard agar 
(pH 7.4), the morphology became uniform, the majority of the forms being 
short Gram-negative rods. On eosin-methylene blue agar, after 48 hours 
at 37° C., the colonies were raised, smooth, glistening and entire, measuring 
1 to 3 mm. in diameter. The colonies had a bluish tinge witli reflected light 
and blue centers with transmitted light. On &umwiede’s triple sugar 
medium, as well as Russell’s medium, an acid butt without gas and an 
alkaline slant were produced. The organism was motile. 

The characteristic biochemical reactions of B. typhosus as presented in 
Tople}' and Wilson (1936)'' were present (Table 2). There is practicall.v 
complete agreement between the results obtained both in the medical 
bacteriology laboratorj' of this hospital and those of the Connecticut State 
Laboratorj'* and Toplej'^ and Wilson’s text. 

Serologic evidence presented in Table 3 leaves little doubt of the organ- 
ism’s identity. It will be noted that the organism failed to agglutinate 
when first isolated, but after several transplants the reaction occurred in 
significant dilutions. 

=*■ To Mr. Friend Lee Mickle, Connecticut State Department of Health, the author 
is indebted for his interest and eoOpcr.ation in ohtainint: the complete bacteriolojnc 
data of this organism. 
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INFLUENCE OF SEASON AND CLIMATE ON THE MORTALITY OF 

THE WHITE AND COLORED POPULATION FROM TUBER- 
CULOSIS AND THE ACUTE RESPIRATORY INFECTIONS. 

By S. J. Holmes, Ph.D., 

rnorEsson or zooi.ogy in the uNivEnsiTv or cALiroRNi.\, Berkeley, calif. 

(Fi'om Department of Zoology.) 

If, as is commonly believed, negroes are ill-adapted to withstand 
the rigors of colder climates, it would seem not improbable that 
this fact is due in large part to the influence of respiratory diseases. 
Not only is mortality from these diseases higher in winter than in 
summer, but there is evidence that it is higher in cold than in 
warm climates, although the influence of season is much greater 
than that of latitude. If cold enhances the mortality from respira- 
tory diseases more in negroes than in whites, it might be regarded 
as playing a principal part in determining the present geographic 
distribution of the two races. 

In studying this question an obvious procedure would be to com- 
pare the respiratory death rates of the two races in difi’erent climatic 
areas. In the United States the value of such a comparison, how- 
ever, is reduced by the fact that northern and southern negroes 
live under different conditions and differ in education, economic 
status, age composition, and the admixture of white blood. Besides, 
the northern negroes are largely urban, whereas -southern negroes 
(ire mainly rural. Hence it is not evident to what extent the difl'er- 
ences in mortality of northern and southern negroes are due to 
climate and to what extent they result from the A’arious other factors 
I have mentioned. 

For this reason it occurred to me that some pertinefit information 
might be gained by studying the seasonal trend of the respiratory, 
death rate in the two races within the same geographic regions. 
With the aim of securing a large amount of statistical data on the 
subject, I have compiled the number of deaths from resfiiratory 
diseases and tuberculosis occurring in each month of tlie year in 
9 states; namely, Tennessee. INIaryland, North C'aroliiia, South 
Carolina, Mississippi, Louisiana, Florida, Kentucky, and ^'irginia. 
These states were chosen because they have a large negro popula- 
tion and because separate tables for the white and colored inliabi- 
tants are available in the volumes on mortality statistics over the 
entire lO-year period covered, which e.xtendcd from January ], 1021, 
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tn DccciiiIht hi. 1930. The area includes approximately one-half 
of the whole ncero population of the United States. Although data 
are not available for negroes as distinct from other colored races, 
the colored population of these states consi.sts of over 99% of 
iiee^roe.-s. In the calculations of monthly deatli rates the number 
of deaths in each month was adjusted to a month of constant length. 
'Hie po[)ulations exposed to death in the several months were cal- 
euiat(‘d as of (he both of each month on the basis of an assumed 
eoii-tant rate of increase during the period. 

The study brought out the striking fact that although the respi- 
ratory death rate for both races varied greatly with season, the 
\ariations were mueh less in the colored than in the white popula- 
imn. In such a study one may easily be betrayed, on account of 
variations of disease incidence, combined with variations in the 
proportions of the two races in different areas. Hence, in order to 
uu.iid a^tainst any stati.stical fallacy thus arising, I have also com- 
jiared sfiisonal fluctuations in mortality in the two races within the 
limits of individual cities. In the few cities in which sufficient data 


are availabh', the month of lowest mortality from lobar pneumonia 
and bronehoitneiunonia in both races is July or August. The month 
of hiclie.st inurtaiity tends to occur earlier in the South than in the 
North, in the cities of the South the most fatal mouth for respira- 
tory dis<.a,s(.;, is \tsuaily .lanuary, as it is for the 9 states investigated, 
blit it is more conunonly March in the cities of the North. The 
death rate increases in September, and more rapidly' in October, 
.\'o\eml)er, and December. For the sake of comparing the seasonal 
fhiefiiation> in respiratory death rates in the white and colored 
populations, 1 have added the ileaths in the 4 months of lowest 


mortality, nsnafiy .rntie, July, August, and September, and have 
compared the.'C with the 4 months of highest mort.ality, usually 
iLiomlMT, January, February, and March. In each of the large 
» iti'-s studi'-d, the differeuees between summer and winter mortality 


1 ot V 1^ - 1; .T!,,.. n, ivTKii TO .SrMMiat Moiit.m.itv Erom IlE«pin\Toiiy Dihk.v“K‘v 
1, .lo >\iiiT>. ' Ml (',1! iii'.r.n I’ori-i,\Tioxs or Ski.ectkd Noutiieun .\Ni) 

^ pv CiTO.s. 1021 - 11130 , 1 ncm's<ive. 
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The relative fluctuations of the death rates of the two races from 
respiratory diseases are subject to considerable variation. In Neiv 
York City the difference in degree of Ructuation is relatively small 
as compared with that which was found in other cities and states. 
In Mississippi, a state in which the population is mainly rural, the 
seasonal fluctuation is about the same in both races, and for lobar 
and undefined pneumonia is slightly, but perhaps not significantly. 



Fig. 1.— Death rates by month from pneumonia (lobar and undefined) in the 
white and colored population of 9 sciceted states, 1921-1930. This and the follow- 
ing graphs arc drawn to a logarithmic scale in order better to represent changes in 
mortality rates. Mortality of the colored shown by upper line, that of whites by 
lower line. Ratos per 100,000. 



I'lo. 2. — Death rates by month from bronchoi)ncumonia in the white and coloicd 
population of 9 selected states, 1921-1930. Mortality rates of the colored repre- 
sented by upper line, that of whites by lower line. Rates per 100,000. 


grciiter for tlic whites than for the colored population. In Alabama 
and Georgia, for the period before 1930 in which these states were 
in the Ilegistration Aa'ea, and also Louisiana— states in wliich tlie 
vital statistics of white and colored people might be fairly compar- 
able to those of iMissi.ssippi— the wjiites showed a greater .seasonal 
fluctuation than the colored from both lobar and bronchopneumonia. 

There seems to be little relation between the death rate from 
pneumonia and tlie degree of its seasonal fluctuation. One finds 
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marked seaj^oiia! fliietiiations, as in Baltimore, associated -with a 
liiirh jmeiimoiiia death rate, and also marked seasonal fluctuation 
as-'oeiated with low pneumonia death rate, as in iMississippi. Pos- 
sibly the extent of seasonal fluctuation may be influenced by aj^e 
eoiiipo'ition, but in the absence of mortality rates by months in the 
<'e\'eral atre ftrotips it is not possible to secure definite information on 
thi> point. 
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111 the years studied, influenza, like other respiratory infections, 
is much more fatal in winter than in summer. Mortality in the 
cold months is about 9 times as high as in warm months in the 



Fia. 3. — Deatli rates by moiitli from influenza in the wliitc and colored population 
of 9 selected states, 1921-1930. Mortality rates of the colored shown by upper lino, 
that of whites by lower line. Rates per 100,000. 



Fia. 4.— Death rates by month from pulmonary tuberculosis in the white and 
colored ))Oi>ulation of 9 selected states. Mort.-dity of the colored shown by upper 
line, that of whites by lower line. Rates per 100,000. 


colored, and over 13 times as high in the wliite race. Tlie liigliest 
mortality for both races occurred in January, and the lowest in 
August. It is doubtful if this month of maximum mortality will 
be found to be of general occurrence. There is much variation in 
severity from year to year in all of the acute respiratory infections, 
but influenza is more fitful in its visitations than any of tlic other.-^. 

The seasonal variations in mortality from pulmonary tuberculosis 
(Table 3) are in several respects parallel with tho.'^e of the acute 
respiratory infections, but they show some differences which place 
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oOli 

tubiTculo^i- in a sointnvbat different category The highest mor- 
lalHv rates are scarcely more than 50% higher than the lowe t 
(,m's iii'^tead of several times as high, as m the piieiimonias. T 
fluctuations in mortality from tiibereiilosis m the 
tions are closeh' parallel to those of the white and show about the 
same rclati^•c degree of seasonal change, 

is a little over twice as high as in the white race. That Mave of 
itiuhest mortality from tuberculosis which comes m April lags 
bchinil that of the acute respiratory infections may be due to 
fai't that people usually die from the latter diseases soon after they 
I .,,.,,,,.. 11.™, ».u\ that IK,,,. la aro lass apt to contract hem 
warm weather. Although tuberculous patients do not have s 
olentiful a supplv of fresh air in winter as in summer, the lngiiei 
mortalitv- from tuberculosis in the colder months may be m part 
due to the acute re.siiiratory infections which afford the immediate 
ttccatsiou of death. ^lauy such deaths would be reported, anil 
oroiicrK '•(>, as due to tuberculosis. The seasonal distribution o 
.tier 'forms of tuberculosis" differs from that of the respiratory 
forms in that the highest mortality in both the white and the 
colored populations occurs in the spring and early summer, and the 

lowest ratio in the fall and early winter. 

Our data indicating that in the colored population mortality Iroin 
rcsfiiratory diseases fluetuates Ic.ss with the seasons than that ol 
the white population might dispose one to infer that higher latitui es, 
while increasing the respiratory death rate in both whites and co - 
orc(! people, would lead to a greater relative increase in the niortahtv 
of the colored race. One cannot, however, safely argue fro«\J, 
cli'ccts of seasonal change to the effects of change of latitude. Ihe 
liiwiT sca''onal iluctuations in mortality of the colored jieoplc mav 
!h- due to the fact that for some reasons negroes arc much more ajn 
than whites to flic from re.spiratory diseases in summer. I siispec 
that this is flic caM^', but whatever may be the eharacter or the 
eonr'f of the seasonal change in mortality from respiratory diseases 
in tlm two niccs, the change from rural life in the South to urban 
life in the .North aifccts negroes very much more unfavorably than 
chiti- [c-opli'. between the crude mortality rates from jmeuinonia 
in tie- rund .'south and in the rural North there is roughly an average 
ditfi rt life of from dd to for the whites, and from 200 to ,500 /<, 
for the colon'd pojntlation, I’ossibly the destructive inlluenee of 
:cgro migration into the North is fine more to the fact that tin 
migration is urban than that it involves life in a northern ehmatc. 

h'or light on thi- '-ubjeet one would naturally turn to a eoiiiparison 
o' tie- tt -pirator. d'ath nite-^ of northern and .southern urban 
but Stull a comparisou reveals lutiny irregularities and 
h:;i- reiatiiti! to lafitiid'-. 'riu* death rate from pneumonia is high 
ir. r!.‘- tofooii pti'pnlati'tn of Atlanta, b’hattanooga, Dallas, Balti- 
sa-'O'. Hi' litmiud, ami NN.ashiti'gton, D. ('. llehitively low rate:: 
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from pneumonia occur in the colored inhabitants of Philadelphia, 
Chicago, and, especially, GarjL These variations, howe\'er, may 
be largely caused by differences in age composition, educational 
status, and the frequency of climatic changes in different cities. 

Table 4. — Pebcentageb op Total Deaths Due to Pneumonia and Death Rates 
PEit 100,000 IN the White and Colored Population or Rural and 
Urban Areas of Selected States, 1921-1929. 


Percentage of pneumonia to total Mortality per 100,000. 


state. 

White. 

Colored. 

White. 

Colored. 

Urban. 

Rural. 

Urban. 

Rural. 

Urban. ^ 

Rural. 

Urban. 

Rural. 

Illinois .... 

7.80 

7.58 

12.12 

7.22 

82.7 

03.4 

210.5 

222.5 

New York . 

9.03 

0.75 

15.05 

9.44 

95.2 

08.2 

204.7 

138.8 

Pennsylvania . 

10.40 

9.07 

17.98 

11.02 

115.3 

88.1 

257.2 

204.1 

Oliio .... 

7.83 

0.84 

14.23 

7.53 

113.9 

84.8 

287.7 

100.0 

Maryland . 

9.70 

0.97 

15.40 

8.39 

134.8 

73.3 

347.0 

140.3 

Virginia .... 

.0.90 

0.42 

10.05 

0.53 

70.8 

04.9 

232.1 

112.0 

South Carolina 

5.89 

7.10 

7.57 

0.99 

102.0 

01.5 

229.0 

99.4 

Mlwiasippi . 

0.08 

7.24 

0.50 

0.27 

121.9 

00.4 

184.0 

78.9 

Louisiana . 

0.08 

7.77 

9.01 

7.00 

83.3 

48.9 

209.2 

83.7 


But notwithstanding irregularities due to causes other than climate, 
the crude mortality rates from the acute respiratory infections are 
in general higher in northern than in southern urban areas. This 
is indicated by Table 4, which embodies data from a few typical 
southern states and some states of the North having a large negro 
population. The ratios of deaths from pneumonia to total deaths 
are based on deaths in urban areas from 1921 to 1929, and the death 
rates per 100,000 are calculated for 1929, which are fairly typical 
of those for the other years. The data give reasonable support to 
the following conclusions as to the relation of mortality rates from 
pneumonia; 

For the rural population death rates from pneumonia in the 
North exceed those in the South very much more in the colored 
than in the white population. The data are doubtless influenced 
by the fact that in the North the proportion of colored inhabitants 
other than negroes is much greater than in the South, but in the 
states studied the proportion of other colored is in no case as great 
as 25%. 

In the colored population of the South, urban and rural mortality 
rates differ much more than in whites. 

In the colored population of the North, rural and urban mortality 
rates from pneumonia differ much less than in the South. Pneu- 
monia rates in southern rural negroes are relatively low. 

In the white population of the North death rates from pneumonia 
are probably enhanced more than in the South on account of the 
higher ])roportion of foreign-born inhabitants, among whom mor- 
tality from jmeumonia is relatively high. 
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The rural uliite ijopulnfion, whieh diUVr.-i le-vs between Nhwth 
aiul South than tlie urban whites or eitlier the urban or rural nepoes. 
shows little ehant;e in pnemnonin mortality in relation to latitude. 

I have ealenlated the pnenmonia death rates of tin* white rural 
popnlaliou in several state.s, both North and South. In 1002, _ for 
example, these rates per 100,000 inhaJntarits were as follows in a 
fe^^ t\pieal states of the Sotith: Alabama, .51 ; J’iorida. 00.0: 
(leurftia, .sSA; Louisiana, -JS.O; Mississippi, -12.0; North Carolina, 
04.7; .South ( 'aroiina, 04.0; Virginia, 01 .5. In a sample of northern 
states the rates were: Illinois, 0(».!{; Pennsylvania, 71 ,2; New \ ork, 
77. .5; Miehigan, 04.0; Oliio, tlS.O; Massaehnsetts, 74; Wiseonsiu. 
04.S. .V ealeulation of the mortality rates for pnlinonary tuher- 
eulosis in the rural wliitc po])nlation in the same states for 1002 
gives the following data; .Mabama, 00., S; Florida. ^LS.O; (leiirgia, 
00,2; Louisiana, 20.5; ?»Iississii)i)i, 05.1 ; North Carolina, 08.7; South 
Carolina, 20.2; Virginia, .50.8; Illinois, .50.0; Pennsylvania, .>4.2; 
New York, 74.0; Massaehusett.s, 110.0; Miehigan, 47.1; Ohio, 40.8; 
Wiseon.sin, 47. Tuberenlosis, like pnenmonia, is apparently more 
fatal to the rural white population in the North than in the South. 
This eonclusion is, of course, what one would e.xpect in the light of 
seasonal fluctuation in mortality from these diseases. 

The migration of negroes from the rural South to the cities of 
the North, where they become crowded together in limitcfl spaces 
that favor the .spread of all .sorts of infections to whieh they have 
previously built up little resistance, has resulted in many deaths. 
Not improbably the negro will in time ncc|uiro a greater measure 
of immunity to these infections, as other races have done. In fact, 
there is evidence that the American negro has developed a partial 
immunity to tuberculosis which renders him less apt to succumh 
than are colored races that have not been in frequent contact with 
this disease. But even if the negro develops a degree of re.sistance 
to pulmonary infections comparable to that of the whites, he will 
probably continue to be handicapped by his inferior status for 
many years. Whether or not the genetic constitution of the negro 
predisposes him to fall a victim to respiratory diseases, these 
diseases will nevertheless continue to constitute selective agents 
acting on the basis of racial heredity. The skin color and other 
anthropologic characters that cause negroes to be identified as such 
and lead to their segregation in unfavorable surroundings or their 
employment in^ less remunerative occupations constitute indirect 
causes of selective mortality. These anthropologic characters may 
not have the slightest direct connection wnth death from any cause 
they have an indirect influence, even through the 
effects of poverty, ignorance, or race prejudice, they may lead to 
the selective elimination of their possessors. For these reasons, if 
for no others, respiratory disease will continue to be more fatal to 
negroes, so long as the social and economic relations of the races 
remain essentially as they are at the present time. 
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Another circumstance that increases the racially destructi\^e 
effect of respiratory disease among the negroes is tlieir relati\'e]y 
high death rates from these diseases in early adolescent and middle 
periods of life. From the standpoint of racial survival it matters 
relatively little what happens to people after they have passed the 
reproductive period. The age distribution of deaths from both 
tuberculosis and the acute respiratory infections is much more of a 
handicap to natural increase in negroes than in whites, and since 
cities, both North and South, attract negroes in the adolescent and 
middle age periods, their racially destructive influence is all the 
more potent. 

Summary. Seasonal fluctuations in mortality from tuberculosis 
and the acute respiratory infections were studied in the white and 
colored populations of 9 states in which deaths from different dis- 
eases were classified bj^ month and by color over a 10-year period 
from January 1, 1921, to December .31, 1930. 

For the pneumonias and bronchitis, the lowest mortality for both 
races occurred in July or August, and the highest in January or 
February, 

The extent of seasonal fluctuations in mortality was greater from 
lobar (and undefined) pneumonia than for bronchopneumonia in 
both the white and colored populations. 

The seasonal fluctuations in mortality from influenza were 
greater than those in mortality from the pneumonias. 

Mortality from tuberculosis varies much less with seasons than 
mortality from the acute respiratory infections. 

The highest and lowest mortality from pulmonary tuberculosis 
occurred about 2 montlis later than the higliest and the lowest 
mortality from the pneumonias and bronchitis. 

The seasonal fluctuations of mortality from lobar pneumonia and 
bronchopneumonia were significantly less in the colored than in 
the white population, not only in the whole area studied but also 
in tlie several states and in each of G large cities, botli North and 
South, For the entire area mortality from influenza and bronchitis, 
and, to a less extent, from pulmonary tuberculosis, showed a greater 
seasonal fluctuation in the white than in the colored population. 

f^'or all races death rates from respiratory diseases are higher in 
cities than in rural areas under comparable climatic conditions. 

Differences in respiratory death rate between urban and niral 
areas of the South are very much greater in tlie colored than in the 
white^iopulation. 

Altliough death rates from pneumonia in tlie colored population 
are higher in some large cities of the South than in most large cities 
of the North, these rates are in general higher in northern than in 
southern cities. 

Tlie mortality from pneumonia and tuberculosis in tlie colored 
people of the North is nearly as high in rural as in urban areas. 
Differences in mortality from respiratory di.-^eases between the rural 
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South and the urhaii North arc very imich fjreater in tiic <-olorcfi 
than in tlie white population. 

In then ellects on mortality from tnherenlo^is and acute respiru- 
latorj infections cities are relatively imieh more destnictive to 
negroes than to whites. Under present eonditioiis mortality from 
respiiutor\ disease acts as a powerful ehi'ch to the natural inereave 
oi th(' negio laie in northern latitudes. 
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ESSENTIAL HYPERTENSION IN THE NEGRO. 

Bi Jilomths M. Wi.iss, M.])., 

CLIMCAI ASSocUTf t^ MintCISf ftCIlOOt Of MUllt'ISl , 1 S t\ rUHlTl ortOtllSMItl 

AM> 

John J. Peusmack, NI.D., 

assistant IN riirsioioc.i, scuooi oi Mtmcist, tMiinsiTs or louisMiii, 

I OUISl II 1,1 HI 

( om the Department of Mcihcme, .Srhool of Mciheine. Unit ersitv of Lotnss illo ) 

All studies on heart disease in the American negro, ^ r-i.ti » ic 
Ji^groes residing in Jamaica,'-' stress the jircdominance of 
etiologic factor. TJiere is also reported a greater 
In a ornim negfo than in tlie white race. 

rinf«inn 5 .+;^ ^ f male tactory ivorkers employed in the 

lonn white ropolitan area, 249 had hypertension; whereas of 
mafpJv til ^ workers in the same community and approxi- 
Adams' fm only 91 liad hypertension.'' 

itSal Tni ' apparently healtliy negro 

ThrnrioJ employees, 

colored tlmt^fo^l age advanced more rapidU' in the 

blood nflf and Stanley-' fovind that the 

pUsonSs 

himetTpnsT^^'^ repoit is a studj^ of the manifestations of essential 
.1 pei tension m the negro as observed at the Louisville City Hospital. 
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In consecutive order, there was analyzed the records of 1198 negro 
patients admitted to tlie hospital with an elevated blood pressure 
which was considered to be essential in type. In most instances, the 
patients were admitted to the wards for some complication -of the 
hypertension. In the remainder, the ele\'ated blood pressure was 
found in the course of a routine physical examination. Only adults 
over 20 years old were included, since few children arc admitted to 
tliis institution. The.se observations are compared with 989 white 
patients with essential hypertcn.sion admitted to the hospital during 
the same period. 


Table 1. — Ace and Sex Incidence op Essential Hyi’EBTENsioN in Neuho Con- 
TBABTBD With White Race and Control Groups. 





Hvpebtension. 


1 




Control. 




Nc('ro (1198 cases). 

White (989 case.-)). ' 

Negro (lOtifi casra). 

While (2724 castn). 

Age. 

M. 

V. I Total. 

ToUal, 

%. 

M. 

1 

r. j Total. 

Total, 

%. ! 

M. 

K. 

Tout 

Total, 

'a. 

M. 

F. 

iotal. 


20-24 . . 


1 

1 

0.1 


3 

3 

0.3' 

101 , 

140 

241 

14 4 

157 

284 

441 

16.2 

25-20 . . 

8 

2 

10 

0.8 


r 

1 

0 1 1 

110 

140 

250 

15 0 

139 

204 

403 

14.7 

30-34 . . 

10 

23 

33 

2 8 

4 

0 

10 

l.ll 

92 

112 

204 

12 3 

1.59 

133 

202 

10.7 

35-39 . . 

28 

49 

77 

0.4 

8 

131 

21 

2.1 

151 

134 

285 

17 1 

144 

140 

290 

10.6 

40-44 . . 

58 

05 

123 

10.2 

15 

17 

32 

3 2 

87 

78 

105 

9 9 

105 

102 

207 

7 0 

45-49 . . 

73 

97, 

170 

14.2 

38 

411 

79 

7 9 

104 

73 

177 

10 7 

131 

56 

187 

0 8 

60-54 . , 

107 

95 

202 

16.8 

07 

421 

109 

11.1 

.58 

45 

103 

0.2 

125 

99 

224 

8.2 

55-50 . . 

74 

71 ' 

145 

12.1 

60 

47 

107 

10 9 

37 

20 

57 

3.4 

112 

73 

185 

6.8 

CO-64 . . 

87 

55 

142 

11.8 

102 

.53 

1.55 

15 7 

36 

41 

77 

4.6 

103 

35 

138 

5.1 

05-69 . . 

81 

401 

130 

10.9 

97 

691 

166 

10 Cl 

41 

6 

47 

2.8 

105 

85 

140 

5.2 

70-74 . . 

51 

311 

82 

0.9 

92 

52 

144 

14.5 

21 

10 

31 

1.8 

70 

32 

102 

3.7 

75-79 . . 

31 

16 

46 

3.9 

58 

.361 

94 

O.Si 

11 

2 

13 

0.8 

42 

IS 

57 

2.1 

80-84 . . 

12 

7' 

19 

1.5 

27 

lo; 

43 

4.41 

7 

4 

11 

0.7 

27 

12 

39 

1.1 

85-89 . . 

9 

0 

15 

1.3 

9 

10' 

19 

1.1, 

1 

1 

2 

0.1 

9 

7 

16 

0.7 

. 00-h 


3 

3 

0.3 

5 

1 ‘ 

G 

fl.Cl 

3 


3 

0.2 


3 

3 

0.1 


020 

569 

1198 

100.0 

582 

407 

989 

100.0 

1 

S60 

SCO 1 

1666 

100.0 

1428 

1290 

2724 

100.0 


Age and Sex Incidence. Table 1 shows the age and sex distribu- 
tion of the cases which occurred in each 5-year period contrasted 
with the white patients, along with 4390 non-hypertensive indi- 
viduals (1606 negro and 2724 white), admitted to the hospital for a 
6-month period (July through December, 1936). There were (52!) 
men and 569 women. The greatest incidence (16.8%) occurred in 
the 50 to o4-year age period. A majority of the cases (76.0%) were 
from 40 to 70 years. In the white race, the ma.ximum number of 
cases were to be found in the 00-year age group, and 78.3% were 
from 50 to SO years of age. Below the fortieth year, there was a 
much higher incidence than in the white race, 10.1% in contrast 
with 3.6%, In the control patients, 58.8% of the negroes and 52.2% 
of the whites were less than 40 years of age. From this it is evident 
that the greater incidence of hypertension in the negro in the younger 
age groups was not the result of admission to the hospital of younger 
negro patients. 
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An iuuihMN tif tiic sc'X incidence with reference to !i),'e shim-.s that 
h\ {X'rtcnsinn nlallife^t^ itself earlier in the female than in the mule, 
there heiiifr ll.t'i'; of the female eases before the fiftieth year and 
oiil\ of the male patients. The j)ereenta}'(' age frecpieney 
eur\e (Fig. 1) shows that the curve for the women reaehe.s a peak 



0 jears earlier than the men. The per cent incidence of the total 
mnnher ot each sex in the fourth decade was twice as great in the 
AU)men as in the men. In the women 57.()% trf the ea.ses were 
trom 40 to 60 years of age; jn the men 5.5.5% were in the 50- to 70- 
> ear groups. These eonelnsions apply likewise to the white patients. 

hypertension in the negro female is only 
sigi y mtiuenced by the greater frequenev with which voung 
females enter the hospital. Thus 4G.(i% of 1582 control cases below 
00 j ears of age were men, and 55.4% were women. 

k!J fi ? of the sexes was calculated on the theoreti- 

nPal 10 oombers of each sex were admitted to the hos- 

nrnnf! ^11 ‘’^cthocl of determination it is found that there 
rine- in distribution of the two sexes, 50.9% occiir- 

the sevdisfrif^f women. On a like basis of calculation 

anoe of wm white patients showed a slight preponder- 

^ are similar to those of Schwab 

excent that Texas witli hypertensive heart disease 

more ofln in heart disease to occur times 



7 V « nearc aisease readies its poim, w 

Ma inr Pm/ r ®^*’der in the negro tlian in the ivhite race. 

cerebral th Major complication, namely cardiac, 

cerebral (hemorrhage, thrombosis, embolism) and renal were 
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especially analyzed. Only patients with uremia were placed in the 
renal group. Table 2 is the distribution of these chief clinical types 


Table 2.— Analysis or Majoe Complications. 



Negro (1198 cases). 


White (989 cases). 

M. 

F. 

Total. 

Total 

cases, 

%. 

Cases 

with 

com- 

plica- 

tions. 

%. 


F. 

Total. 

Total 

eases, 

%■ 

Case.s 

with 

com- 

plica- 

tions, 

%. 

C.'ircliac (uncomplicated) 

3GG 

2.38 

004 

50 4 


201 

103 

424 

42.9 


Cai-diac + cerebral . 

10 

14 

24 

2 0 


7 

7 

14 

1.4 


Cardiac + uremia 

40 

20 

00 

5 5 


25 

7 

32 

3.2 


Cardiac + cerebral + 











uremia 

2 


2 

0 2 



1 

1 

0.1 


Caediac . 

418 

278 

090 


08 4 

293 

178 

471 


00.0 

Cerebral (uneomplicated) 

97 

86 

183 

15 2 


110 

48 

158 

10.0 


Cerebral + uremia . 

8 

7 

15 

1 2 



8 

5 

13 

1.3 


Ceeebeal 

117 

107 

224 


22 0 

125 

01 

180 

... 

20.0 

Uremia (uneomplicated) 

8 

0 

14 

1 2 


0 

7 

12 

1.3 


Ubemia . 

58 

39 

97 


9 G 

38 

20 

58 


8.0 

Total 

5.31 

377 

908 

75 7 

100 0 

410 

238 

054 

00.2 

100.0 


compared with the white patients. One or more of these complica- 
tions occurred in 75.7% of the cases in contrast to 06.2% in the 
white patients. They were present in 84.5% of the 629 men and 
60.3% of the 569 women. Similarly, more white male patients 
suffered these complications, 71.5% and 58.5% in the male and 
female sexes respectively. In both races it was rare to find a 
patient in uremia without coincident heart failure, or a cere- 
bral vascular accident. The cardiac and cerebral groups were 
usually distinct types. Of these major complications, myocardial 
insufficiency accounted for 08.4%, cerebral vascular accidents 
occurred in 22.0% of the patients, and 9.6% Jiad uremia. There 
was practically a similar distribution among the white cases. The 
individual complications occurred with an approximately equal 
frequency in the sexes of both races. Table 3 is the percentage age 
frequency with which the cardiac, cerebral and renal cases occurred 
in each 10-year age period. The point of greatest frequency reaches 


Table 3.- 

-Peecentage 

'Age Frequency or 
Negro. 

Major Complications. 
White. 

Arc. 

Caniiac. 

Cerebral. 

Uremia, 

Cardiac. 

Cerebral. 

Uremi. 1 . 

20-29 . . 

. . 0.7 

0.9 

.... 

0.2 

.... 

.... 

30-39 . . 

. . S 0 

4.5 

8.2 

3.2 

2.7 

3.5 

40-49 . . 

. . 24.0 

24.1 

30.9 

9.1 

12.8 

12.0 

50-59 . . 

30 2 

33.5 

28. 9 

21.0 

20.4 

25 9 

00-09 . . 

. . 23 9 

20.5 

IS. 6 

35.3 

31 9 

31.0 

70-79 . . 

. . 9 S 

13. S 

12.3 

22 7 

24 .3 

19.0 

80+ . . 

2.8 

2.7 

1.0 

7.8 

4.S 

8.0 
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a peak 10 years earlier in the ncRro than in tjie wliite iiatients. 
Uremia in both races occurred more frofiuently in the younser ape 
groups. Bell and ClawsoiU found that the average age in the reiial 
was lower than that in the cardiac and encephalic ty])es of essential 
hypertension. 

' Angina Pcclom. A classical history of angina pectoris was 
obtained in only 0 cases (0.5%). There was a similar low incidence 
in the white patients, 1.5%. Numerous anthor.s have commented 
on the infreiiucney with which angina iieetoris is enconntered in 
negroes. In this institution, cardiac pain is rarely found in a negro 
e\en with clinical and electrocardiographic evidence of coronary 
arter\ sclerosis. Roberts'* attributes it to the lack of mental 
stress and strain in the negro. .Schwab and .Schulze'^ believe it is 
due to an inherent difl'erence in the sensitivity of the nervous sy.s- 
tcnis in the white and negro. Neither of the.se explanations is 
entirel\ sufficient, since angina pectoris is also infretpient in the 
white patients admitted to this institution. In articles on angina 
pectoris there are numerous comments on the comj)arativc infre- 
quency with which it is encountered in ])atients confinetl in chari- 
table institutions. Ilamman* believes this is due to their low level 
of intelligence. It is of interest that the more unmistakable his- 
tories of angina were obtained in the white patients who were above 
the intellectual and social level of the average patient admittc'd to 
the wards of this municipal hospital. The economic depression 
necessitated their admission to a free institution. Multiple factors 
are responsible for the low incidence of angina pectoris in the hos- 
pitalized negro. 1. Lack of intellectual ability fully to interpret 
and describe the sensation of cardiac pain; 2. The distress of myo- 
cardial, cerebral or renal failure symptoms can obscure all history 
of angina pectoris; 3. Uncomplicated anginal type of heart failure 
is usually the complaint of an ambulatory patient. 

Avricidar Fibrillaiion. This was present in S3 cases (7.0%). 
The wLite patients had a slightly higher incidence (10.0%). Table 4 


T\di,e 4.— Aoe and Sex Incidence op Aumcin.AR Fibrii-eation. 


Negro. 


White. 


Age. 

40-49 

50-59 

00-69 

70-79 

80-S9 

90+ 


Male. I'emale. Total. 


4 

10 

20 

13 

4 


5 

9 

11 

G 

1 


9 

19 

31 

19 

5 


Total, . 
10 8 
22 9 
37 4 
22 9 

0 b 


Male. Tcmale. Total. 


Total . 51 32 83 100 0 


1 

12 

24 

20 

4 

1 

OS 


S 

11 

13 

3 


37 


3 

20 

35 

39 


105 


Totol, 

2.9 

19.0 

33.3 

37.2 

0.0 

1.0 

100.0 


gives the age and sex incidence. While the youngest case in both 
races w'as 42 years of age, there was a greater incidence a decade 
earlier in the negro than in the wdiite patients. The male sex pre- 
dominated in both races. Over 80% of the cases of auricular 
fibrillation ivere associated wdtli congestive heart failure. Flaxman'*’ 
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found that 9.8% of colored and 82.8% of white patients witli hyper- 
tensive heart disease had auricular-fibrillation. 

Syphilis. The incidence in this hospital of .syphilis in the negro 
with primary hypertension has been reported.® Of 869 negroes 112 
(30.4%) had a serum reaction positive for .syjihilis; whereas only 
9.5% of 297 whites had serologic evidence of the infection. In a 
control group, 32.6% of the negroes and 18.8% of the whites had a 
positive Wassermann. 

Diabetes., Diabetes of varying .severity- was ])resent in 45 patients 
of each race, 3.7% in the negro and 4.5% in the white. The number 
of cases of each sex was as follows: negro males, 10; negro females, 
35; white males, 15; white females, 80. There was no case in the 
white race below the age of 40, but there were 8 negro females in 
the fourth decade. Congestive failure was present in 11 of the 
negro and 6 of the white diabetics. A cerebral vascular accident 
occurred in 3 patients of each race. Bell and (dawson'’ state that 
5.5% of hypertensive persons over 50 years have diabetes. White'® 
found that 1.5% of his cases of hypertensive heart disease had 
coincident diabetes. 

Summary. 1. A study is presented of the manifestations of 
essential hypertension in 1198 negroes admitted to the Louisville 
City Hospital, compared with 989 white hypertensives admitted 
to the wards during the same period. 

2. Hypertension occurred a decade earlier in the negro than in 
the white race. In the negro, 10.1 % of the cases were below the 
fortieth year in contrast with 3.6% in the whites. 

3. The percentage age frequency curve reaches a peak 5 years 
earlier in women than in men. Tliis applies likewise to the white 
patients. 

4. There was an equal distribution of the se.xes. The white 
hypertensives showed a slight preponderance of women. 

5. One or more of the major complications of hyjiertension — 
cardiac, cerebral and renal— occurred in 75.7% of the cases in 
contrast to 66.2% in the white patients. In both races, more male 
than female patients sufiered these complications. 

6. Myocardial insufficiency accounted for 68.4% of the.se major 
complications, cerebral vascular accidents occurred in 22.0% of the 
patients and 9.(i% had uremia. There was practically- a similar 
distribution among the white ea.scs. 

7. Individual complications occurred with an approximately 
equal frequency in the se.xes of both races. 

8. The percentage age frequency curve of the cardiac, cerebral 
and renal cases reaches a peak 10 years earlier in the negro than in 
the wliite. 

9. Angina ])ectoris was relatively infrequent in both negro anrl 
white. 

10. Auricular fibrillation had a slightly higher incidence in the 
white race. 
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11. Tlic incidoiit'o of .sypliili.s wa.s no ^r('ntcr than in non-Iiypor- 
tciihiAT'^. This applies to both hliicks and whites. 

12. Diabetes was present in :i.7% and ■].:}% of (lie nef;n) and 
white eases respectively. 


17^ I'aat '(’i ^ ' Stanley, L. L.: Aroh. Ini. McI.. 46. 

1<. Hid M» BoU, E. T., and Clawson, B. J.: Arch. Path 6 d’id io»S fG i 
Davison, H M. mid Thorouchman, J. C.: .^outh. Mod. . 1 .. 21. ifVt’ 6) 
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OBSERVATIONS ON THE ETIOLOGY OF THE TOXEMIAS OF 

PREGNANCY. 

The Lack of Infltjekce of Vitamin B (Bj) on Water 
ETENTION IN THE TOXEMIAS OF PREGNANCY.* 

Bv ^fAURicE B. Strauss. I) 

t.^BoiuToin; ju.vion visiti.vh I’lnHicnx, 

nOSTO.V CITV HOSI'IT.^I,, nOSTOM. 

(F.0.11 ‘f^JhmndiU 

aru). lioston City Hospu.al and tho Dcjiartnicut of Mcdirine. 
linivard Medical School.) 

to belucreSl nvorfr'^"l requires dietary factor., 

preenancv' varimi ■ ^ requirements for women. During 

apt to arise such n favoring nutritional instability are 

tions, vomiting and n ^astro-intestinal tract secrc- 

it is not unusual to appetite. Thus during pregnancy 

disorders such as hvn!? development of nutritional deficiency 
teinemia. pSvnemK^^^^^^^^^^ anentia, hypopro- 

deficiency syndromes.’ * ^ ^ distinctive vitamin and mineral 

indicated thafade&iem^^^^ Wilkins^ and others have 

tion irrespective of the } , result in water rcten- 

pressure. ^ plasma proteins and I'enous 

proteinemia°i?the tme^'toxemTa^"?*^" relation to hypo- 

out in the preceding our, pregnanej^ have been pointed 

• tI . eonteimng 2C0 gm. of proteio daily 

iial Rcseaich tmd Winiam W. mUinEldn Memo- 
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and the parenteral injection daily of 750 Sherman units of vitamin 
Bi and 5 cc. of a solution of liver extract whicli was derived from 
25 gm. of liver and was rich in otlier portions of the vitamin B com- 
plex to 10 pregnant women resulted in striking losses of body weight 
and the disappearance of edema. Each of these women had marked 
water retention associated with hypoproteinemia. In 6 other prcg- 
])ant women, however, the same effects were obtained with the 
high-protein diet alone. However, since such a diet is in itself 
relatively rich in the vitamin B complex, it remained possible that 
the effects secured were the result not of the protein as such but of 
its vitamin Bi content. 

Methods, In order to decide this point 3 women in the last trimester of 
pregnancy were selected for study, each of whom ijrescnted suggestive evi- 
dence of vitamin B deficiency. Each had generalized edema of severe 
grade, and each had been on a low-protein diet throughout pregnancy. 
The first 2 patients complained of numbness and tingling of the extreinities, 
TJiese symptoms were consistent with an early stage of poljmeuritis, but 
objective CAodence for thi.s Avas lacking. The third had had persistent 
A^omitiiig for 0 montlrs. Tiie plasma protein levels of the 3 AA^omen Avere 
such that the calculated oncotic pressures® were 195, 195, and 243 mm. of 
AA'ater, respectively. The venous pressures respectiA'^ely Avere 11, 11, and 
9 cm. of AA'ater.® The 3 patients had gained during pregnancy 35, 53, and 
23 pounds, respectiA'cly. On admission to the hospital, their blood pres.sures 
AA'ere 136 systolic and 90 diastolic, 184 systolic and 100 diastolic, and 160 
systolic and 104 diastolic, respectivel 3 ^ Albuminuria AA'as present in each. 

Each patient aa'rs ambulatory on the liospital AA'ard. The usual house 
diets Avere supplied. No restriction of salts or fluids and no purgation AA'ere 
emplo 3 '’ed. Commencing on the fourtli ’daj', each received bA' intramuscular 
injection daily for 4 days 20 mg. of S3mthetic_ crystalline A'itamin Bi* (at 
least 8000 Sherman units) and 5 cc. of a solution of Iwer extract* dcriA’cd 
from 25 gm, of Ih’-er (fraction G of Cohn, Minot, ci aV According to Weiss 
and Wilkins,® this amount of AUtamin Bi produces a marked and prompt 
loss of AA'oight in jjatients AA'ith edema due to A'itamin Bj deficiency, 

Kesults. No significant change in edema or Aveiglit occurred in 
an 3 ' patient during a period of 1 AA'eek beginning witli the first da}' 
of administration of the vitamin. The arterial blood pressure.s and 
the quantitatiA'e output of albumin in the urine A\'ere likcAA-ise 
unaltered. SA'inptoms remained unchanged. 

As to control for these obsen'ations it may be noted that 0 preg/iant 
AA’omcn Avitli a similar condition giA-en a liigh-protein diet*® shoAved a 
Aveight loss in 1 AA-eek’s time of 2.9 to 4.1% of their original AAx-ight. 

Discussion. The data presented ofier no cA'idence for the belief 
that the water retention of pregnancy toxemias depends oji a defi- 
cicncA'of cither A'itamin Bi or the otlier components of the B complex 
found in liver fraction G of Cohn, Minot, cf al. It is of coAirse 
])ossiblc that vitamin Bi may influence the absorption or assimila- 
tion of protein foods or the inamifacture of plasma protein. Such 
a possibility is not excluded by tliese data. 

Further evidence that the plasma protein level is the significant 
factor in determining the degree of water retention in pregnancy 
* Kindly SAtsipUcd by Eli Lilly & Co.. Indianajiolis. 
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may be deduced from certain obhcrvatioiis, the dt'tnils of which 
l)ave been previoii.sly reported. JJriefiy, after .stiitable control 
periods, 20 women in the last trime,ster of pregnancy with varying 
plasma protein levels were given sodium {t).:5 gm. calculated as Xa) 
chloride or bicarbonate daily, 'rijc flegrce of water retention, as 
evidence by the percentage gain in body weight after 8 days, ha.s 
been plotted against the calculated plasma oncotic pressure in 
t’hart I. It is apparent that within limits of error the degree of 
water retention is invcr.sely j)roj)ortional to the calculated plasma 
oncotic pressure. 
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Ch\ki I. PcrccutaRC weipht cam in days followinc tlic iidministratioii of 
sodium salts to 20 picgnnut womon plotted ncainst the ciileuluted pln-sma oiirotic 
pressure m millimeters of water 


, Conclusions. 1. No evidence has been obtained 

la a deficiency of vitamin Bi jilay.s a role in water retention in 
pregnancy toxemias. 

2. There is an excellent correlution, between the level of the colloid 
osmo 1 C pressure of the jilasma jiroteins and the degree of water 
•eteution which may be induced by the administration of sodium 
salts to pregnant women. 

) in the toxemias of preguanev is conditioned 

chiefly by the level of the plasma proteins. 

Sendee' oTthe*Bnston*"r-f° s«>Koons ami house btulT of llie Obstclriral 

possible. Miss M-irfrarpt^A^' Hospital for tlicir codponUion which niatic this study 
in this paper ^ Adams performed the chemical determinations reported 

references. 

J. Clin. <2.) Elsom, K. O’S.: 

f. klin Med 98 47 ^^ loin^’ D.: Deutsch- Arch. 

1935 (6) m 7% 1937 J. Med. Sc.., 190, Sll. 

lof 937 Well w S-> '‘"d Wilkins, R. W.: Ann. lot. Med., U. 

12 1103 1933 ■ ’ J- B-. and Miller. D. G., Jr.; J. CHn. Invest.. 
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THE BASAL METABOLIC RATE OF CHILDREN WITH 
SYDENHAM’S CHOREA. 

Report of 42 Patients 

By Harold C. Lueth, Ph.D,, M.D., 

ASSOCIATE IN MEDICINE, UNIVERSITY OF ILLINOIS, COLLEGE OF MEDICINE, 

CHICAGO, ILL. 

(From the Department of Medicine, University of Illinois and the Cardiac 
Follow-up Clinic of Cook County Hospital.) 

Sometime ago we observed a young girl who had an irregular 
tremor, a tachycardia, a soft systolic murmur over the apex of her 
heart, a moderate pj’rexia and a slight loss in weight. It was diffi- 
cult at the bedside to distingui.sh between an acute chorea and a 
mild thyrotoxicosis. The basal metabolic rate was measured in an 
effort to establish the diagno.sis. It was slightly elevated.^ A review 
of the standard texts on metabolism and pediatrics^ ®’’'*-''’"'-’^^’*'''’'-' 
failed to disclose any statement concerning the effect of chorea on 
basal metabolism. 

As it was not unlikely that there had been other cases where the 
same confusion exi.sted and knowledge of the metabolic rate in 
chorea would have given additional information of this little under- 
stood disease, 42 ambulatory patients were selected from our 
cardiac follow-up clinic for study. Basal metabolic rates were 
measured during an acute attack of Sydenham chorea. Twenty 
had the test quite early in the disease, before the involuntary twitch- 
ings were too severe to interfere with the readings. On a number 
of occasions metabolic estimations were attempted during the height 
of the disease; but it was impossible to get satisfactory graphs. 
The 22 others were given ba.sal metabolic tests as soon after the 
acute phase of the disease had subsided as accurate determinations 
could be made. In this way, it was believed that any changes in 
metabolic rate that chorea might induce would be evident either 
at the beginning or end of the disea.se. 

All readings were made early in the morning during the post- 
absorptive period. Nearly three-fourths of the group (29) were 
tested by the Jones metabolometer, the remainder by the Sanborn 
machine. Calculations were made using the standard tables for 
children. In those children who ran a slight fever, for each degree 
of Fahrenheit rise in temperature, 7..3% was deducted. All recorded 
results ha^'e been corrected for pyrexia. 

The ages of the children varied from G to 14 years; 25 were girls 
and 17 were boys; 39 were white and 3 were colored. Fifteen had 
no evidence of cardiac damage, 10 had early mitral stenosis and 1 1 
had a developed mitral stenosis. Of the latter group, 2 followed 
scarlet fe^•er, 2 had adhesive pericarditis and 2 had free aortic 
insufficiency in addition to their mitral valve damage. 

Basal metabolic rates varied from —24% to -Flo % with a median 
at —4.3%. If this average is accepted as the zero point and the 
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conventional 21% range vised, the “normal range” for ovir series 
would extend from - M% to +0%. This range vigrees well with the 
findings of Jenkins'^ who found tlie zero point of —7% in a series 
of 1120 normal men and 2094 women of the same city. Thirty-one 
children with chorea (74% of our series) liad basal metabolic rates 
that fell within this “normal range.” h'ive readings were above 
the npiKT normal limit viz., -j-15%, -}-14. -fill, -}-H> and 4-7% 
while 5 were below the lower normal limit or — bo, — 17,— 10,— 20 and 
—21*; . This spread is in keeping with the ranges observed in many 
large si'ries,'-'' as Talbot d «/., found jvrnetieally 0.5%, of all their 
measurements were between —20.5 and 4- 2.5.5%. 

In 1 patif'iits we were fortunate in measuring the basal metabolic 
rates both early and late in the disease, hh W. had — 15% early in 
the disease, —15% a year later and again early in another mild 
attack of chorea, and —20% several months after the latter attack 
had subsided. The rates of the other three varied from 4*15, -f-O, 
and —4%, early in the disease to 4-10, — S and —11% after it had 
subsided. Xo exact correlation between the rates early in the dis- 
ease and those taken later could be made, however, it a])pcared in 
general that the basal metabolism was slightly lower after the di.s- 
ease began to wane. Xeither did the severity of the disease allect 
the metabolic rate. Patients were arbitrarily classified as mild, 
moderate and se\’erc on the basis of their muscular activity, fever, 
and exliaiistion, C'areful analysis of these groups failed to show 
any appreciable <lifference between groups as all classes showed a 
similar range of metabolic rates (FiR. 1). 



Fia. 1. Graph showing the distribution of the basal metabolic rates of 42 children 
With Sydenham's chorea. 


Discussion. An extended search of the literature disclosed several 
references concernnj basal metabolism in chorea. Paulian, PadAano 
and Avicesco>« (192/) concluded from a study of .3 young girls that 
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chorea greatly reduced the metabolic rate. Two years later Parhon 
and Ornstein^^ reported the changes of metabolie rate of 7 patients: 
in 5 it varied from —3 to +8%, and in a sixth it was +24%, while 
the seventh patient had a chronic Huntington chorea. The subject 
was more carefully studied by Warner^* in 1930. He examined 5 
ehildren both in the active and recovered phase of chorea, who 
showed neither pyrexia nor enlargement of the th.^Toid gland. The 
rates were within normal range, except one a +32.7% in a severe 
chorea. Gerstley® classified the basal metabolic rates of choreic 
children in two groups; averaging between +2 and +4% and aver- 
aging between + 12 and +14%, Unfortunately, he offers no explan- 
ation for these two groups. 

The muscular twitchings of chorea have been the subject of much 
.speculation. It was formerly believed to have been a peculiar or 
partial contraction of the muscles. The subject was critically 
studied by Stanlej' Cobb. ® By means of non-polarizable electrodes 
he transmitted the action currents of the affected muscles to a string 
galavanometer and recorded them on moving paper, a procedure 
similar to electrocardiography. Action currents of \'oluntaiy mus- 
cular contraction showed very little qualitative difference from the 
twitchings of chorea. 

Increase of basal metabolic activity after muscular exercise has 
been known for a long time. As early as 1898 Rubner and Huebner 
observed that a restless infant produced more heat than a quiet 
one. Benedict and TalboU devised a speeial apparatus which 
enabled them to record movements of the bed as well as heat pro- 
duction. They found that very small infants who were normally 
aetive had 25% more heat production than the normal basal rates 
gave. Similarly Benedict and Carpenter^ demonstrated that a 
normal man used 17% more oxygen when standing than when 
seated. The seemingly slight muscular activity needed for standing 
moderately increased the metabolic rate. From this it has been 
suggested that the tremor of exophthalmic goiter is largely respons- 
ible for the increased metabolic demands of that disease. While 
this may be a factor, it probably is a minor one. Aub, Bright and 
Uridih studied the effect of thyroxin on the basal metabolism of 
cats. They found an increase of metabolism following the adminis- 
tration of thyroxin that could not be explained by increased muscular 
activity, mu-scular fibrillation or increased muscle tone, and con- 
cluded that thyroxin was a direct stimulant of oxidation of the body 
cells. It is a frequent clinical observation that hyperthyroid patients 
without any appreciable tremor have an exaggerated basal metabolic 
rate. Hamburger first called attention to the clinical entity and 
he has called the condition “masked hyperthyroidism.” 

From our results it is apparent that chorea, itself, does not greatly 
alter the basal metabolism. Tests were made both early and late 
in the disease, and the latter were only slightly loAver than the former. 

VOt,. .m, NO. 4. — APRIt, 193S 19 
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All rcaclingb wore made before the imisciilar eontraclions and twitcli- 
ings were marked, binee it was impossible to get proper readings 
during the height of the disease, inereased imibcular activity 
undoubtedly raises metabolism, Init its .study woidd involve more 
elaborate apparatus. It is also true that a developed active chorea 
presents no dilferential diagnostic problem as it is recognized at 
sight. However, the early and late phases of chorea when sati.sfac- 
tory basal metabolic rates can be «!ctermined by the common types 
of machines in clinical use arc conditions that might simulate mild 
hyperthyroidism. 

Conclusions. 1. The basal metabolic rate was measured in *12 
children sulfering from ac\ite Sydenham chorea and fonnd to be 
within normal limits. 

2. The severity of the chorea apparently did not alfect the meta- 
bolic rate. 
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ing a causal relation between the use of tobacco and organic circu- 
latory disease. A careful analysis of the literature revealed that 
most of the work was improperly controlled and the reasoning 
highly uncritical. Confirmation or denial was therefore indicated. 
In connection with another study, material became available for the 
present investigation, which we believe definitely refutes the many 
teachings of the past, especiallj^ as to the role of nicotine in the pro- 
duction of lesions of the heart and blood-vessels. 

In 1902, Esser^” described degenerative changes in the vagus 
nerves of dogs chronically poisoned with nicotine salts. He failed 
to find degenerative changes in the heart muscle, and concluded 
that the cardiac irregularities in lieavj'^ smokers reported liy earlier 
writers, were due to the degenerative changes in the cardiac nerves. 
vSeveral papers appeared in the years 1900 to 
reporting changes in the media of the aorta of rabbits given doses 
of nicotine, tobacco infusion or solution of tobacco smoke. Some 
of the experimenters administered the poison by stomach tube, 
others by intravenous or subcutaneous injections. In most in- 
stances; there was no mention of the number of animals employed, 
and only one experimenter'’^" in this period reported the examination 
of the blood-vessels of control animals. Lesieur’-“ controlled his 
e.xperiments by administering infusion of denicotinij^ed tobacco to 
one group of rabbits and infusion of ordinary tobacco to tlie other 
group. None of the rabbits which received the denicotinized 
tobacco showed vascular degenerative changes. Little weight can 
be given to this report since “denicotinized” tobaccos contain one- 
fourth to one-half as much nicotine as untreated tobaccos, a fact 
not appreciated at the time of Le.sieur’s e.xperiments. All of these 
early writers mentioned degenerative changes in the media. Some 
described aneurysms of the aorta’-’^-"- athermatous plaques'’-’'--- and 
changes in the intima.-- Adler and HenseP denied degeneration of 
the intima, or inflammatory lesions; the pathology of the media 
they characterized as degenerative or calcareous, similar to that 
produced by epinephrine. There were, however, no cerebral hemor- 
rhages, in contrast to epinephrine. 

Some years passed before general interest was again aroused in 
the vascular eft’ccts of chronic tobacco poisoning. Clinical opinion 
was divided as to an elevation of blood pressure in chronic smokers. 
Studies by Brigham,® Earp’® and W. M. Johnson-’’® showed no 
difference in blood pressure between smokers and non-smokers, 
but W. F. Dixon, the pharmacologist’' affirmed that chronic smokers 
exhibit a hypertension, and Knopf®^ accepted the dogma that 
smoking augments cardiovascular disease. Kiilbs®'* described .3 
cases of hemiplegia which he attributed to tobacco. 

Pawinski®’ reported tliat 42% of cases of coronary disease were 
in lieavy smokers, but that only 23% of generalized arteriosclerosis 
were from this group. Ralli and Oppenheimer,®’ Cornwall'® and 
Moschcowitz-’’ accepted the view that some cases of angina pectori= 
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"'TtaksionK ,.t tl,ro...l>o,u,Biilh ..l.m.T,ms arc well 

J L knew,, t.. be statistieally related ta tl.e ..» cf t lawu. 

rSilhort^'M Proof of a cause aial dlccl relationship is l.ukmf,, 
(hilhert ). iiooi_ a , shown a Incli mei- 

althoui'h several investifi.itois _ ■ c (.onstitu- 

dcncc of skin sensitivity to tohaeeo in tins disease, a n - 

ent other than nieotine was respoiisilde for tlie skin , j » 

During this period of active elnncal intere.st Ronnn ^ ^ 

renewed the experimental attack. 1 hey injectee sonic r. ’ 1 1 -a 
epinephrine. oSiers with nieotine. Kp nephrine "Ueede 1 riddnts 
exhibited sclerotic plaques in great ve.s.sels and a 
of perfused coronary and renal ve.ssels to ‘ 

drugs earlier and more extensively than the nicotino-mjcttt 
animals. Control animals were studied but the history and tre. 
ment of the controls was not dc.scribcd m the article. _ ...n.hits 
Expericnees with intravenous injections of nicotine m MbMts 
were related by Kosbota” in 1930; there were „ 

similar to those reported by the earlier writers; calcareou. p q ^ 
were found in the media and the intima was swollen, ‘ 

degeneration and desquamation of the endothelium. ,p, 
rabbits were aft'ccted to a greater degree than were males, 
were but 4 control animals, out of a total of 21 , and no repor 


observations on the controls was given. i i.- r tlie 

Gangrene of the toes, preceded by blanching of the s ’in o 
toes in male rats chronically poisoned by tobacco extrart las )c 
recently reported. The authors, Fricdliindcr, Silbert and Las 
observed gangrene in toes of but 1 of 12 rats injected with 
spending doses of pure nicotine. Female rats failed to ex n 
gangreneous changes, and no such lesions were noted in contro ra • 
Again, it is not clear what treatment the control rats had recen c • 
Numerous other experimental and clinical contributions cou^ 
be quoted, but it is sufficient to list these among the references. 

3.12,2 8-30,48,40,62,57,5 8,6 0,7 6 

In view of the almost universal failure of the experimenters to 
adequately control their observations, whereby the effects of le ■ 
weather, infection, handling, and so forth, could be ruled out, '' 
planned the experiments described below. Both rats and ra i 
were used. 


Method. 1. Orovring Rats. Growing rats were started on the exp 
ment between the 10th and 60th day of life. There Avere 6 litters, ea ^ 
which was divided equally into control and test animals. Excep 
control females and 3 nicotine-injected females, all the growing rat 
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males. There were 34 in all. Injections of nicotine, dissolved in 0.9% 
saline and neutralized to litmus with dilute hydrochloric acid, were made 
subcutaneously, twice dail^’’, 0 da3's per week and once on Sunday. The 
dilution was at first 1 part nicotine in 10,000 parts of .saline. This concen- 
tration was increased finally to 1 to 1000 or 1 to 500 as the animals grew 
larger, so that while the initial dose for vcrj'- young rats was but 0.05 cc., 
the final dose was 0.3 cc. to 0.5 cc.. In all cases the morning dose was 
adjusted to produce mild convulsions. Tlie evening dose was always tlie 
same as the morning dose, but as was mentioned in a previous report” the 
sym])tomK following the second injection of the day were milder than in 
the morning. Ldller mate controls received twice daily injections of saline, 
the volume of fluid corresponding to that administered to the test animals. 
Each cage contained both control and test rats, in order that all uncon- 
trolled factors might be the same for all rats. The duration of the experi- 
ments on the grooving rats was from 3 to 6 months. 

2. Adidt Rats. For adult rats, we were unalfle to obtain litter mates 
tliroughout, but lialf-sisters or closely related rats from a uniform stock 
of females were available. Because of an interest in certain other possible 
effects of nicotine onlj’’ female rats were included in the adult group. Of 
those, there were 20 rats, equally divided between control and test groups. 

3. Rabbits. Eacli of 2 litters of rabbits was divided equally into control 
and test groups, which were treated in a manner similar to tlie rats. In the 
control grou]i were 3 males and 3 females; in the test grovip, 4 males and 
3 females. The first injection was made at the age of 29 daj'^s and the last 
at the age of 115 days, except for 1 control male which was lost bj' accident 
on tlie 20th day of the experiment. 

Rats and rabbits were killed with chloroform on the da}’’ after the last 
injection. The thoracic contents, with the aorta down to tlie iliac bifurca- 
tion, the liver and kidnej’S were taken out cn masse. The right and left 
chambers of the heart were exposed and the aorta opened from heart to 
bifurcation for gross study. The skin was removed from hind limbs, which 
were pre.served in 4 % formaldehyde with the other tissues. Pieces of tissue 
were then cut for paraffine imbedding or for frozen section. The portions of 
tissue taken for sectioning were tiie left circumflex coronaiy artery witii 
adjacent heart muscle, the arch of the aorta, the thoracic aorta, the abdom- 
inal aorta at the level of the renal arteries, and the popliteal arterJ^ Blocks 
were cut out of the kidno}'' and liver, also. 

The paraffine blocks were sectioned at tliree levels and stained with hema- 
toxylin and eosin or with Mallor^^’s elastic tissue stain. Frozen sections 
of the tissues of the adult rats were stained with Sudan III to demonstrate 
an}'^ fatty degeneration which maj’^ liave occurred. 

All the above experiments and procedures were carried out in the Depart- 
ment of Pharmacolog.v and the tissue sections were examined bj' both 
authors. 

Results. Two control rabbits, 2 nicotine-injcctcd rabbits and 
1 control rat e.xhibited Monckeberg’s type of sclerosis of the media 
of the aorta; 1 control rat suffered from alight degeneration of the 
media of the popliteal arter}- and 1 control rabbit de\-eloj)efi slight 
thickening of the coronary artery. No other lesion of the circula- 
tory system was noted. However, during the course of another 
experiment, some ob.servations were made which have an important 
bearing on the interpretation of the results of Fricdlander. Silbert 
and Laskey They were as follows: 

Chronic Nicotinism in Paired Rats, Of 25 pairs of adult rats, a 
test pair was separated from a control pair by a hardware cloth 
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partition in eacli of 25 cnjrcs. Trciitmont was in all rcganls the 
same as in i)re\ions exj)eriiiu*nts. In view of t!ie re})ort of I’ried- 
liindcr, Siihert and Laskey, the feet of these rats were <'arefidly 
watehed for tlie development of gangrenous degeiu'ration. Con- 
'trary ti) tiie findings of these authors, we foinifl such degeneration 
oceasionally in ])oth male anti female animals, and in imth control 
and test animals, Fvrthrmorc, in a Utreje rarje of 12 .ttorJ: vitilr rak, 
('limlji rrliifril fo {hr cxpcrimriitul rafs, H (mimith drrrhjicd viarfccd 
gitiifirrnr tf the iors. 

Coiuincjii. The faet that clear ev\{ tlcgenenUivc changes occurred 
in oiir control gronp.s as well as in the test animal.s, indicates how 
little weight can he given to tl\e uncontrolled experiments of the 
earl\ part of this century. Tins is es])e(*ially .so since the miinher of 
animals in these early investigations was cither very small (only 
2 in LeeL study) or not given. One cannot so easily dismiss the 
experimental findings of liomm and Kusehnir''^ and of I'riedlfinder, 
Siihert and Laskey.*' It is clear that their t)hservations were I)ctter 
controlled than those of earlier experimenters; hut in view of the 
appearance of gross lesions of the tf>es of onr cf)ntrol rats, their 
conclusions must be viewed with eonsidorai)le doubt. Such observ- 
ations as those of Plenge'’* on human eases must he viewed with 
skepticism because of the lack of adecjiiale control. 

Tlie recent inquiries into the role of .sensitivity to tol)acco in 
vascular disease requires serious consideration. Ilarkavy-*--" and 
Sulzberger"'''’ independently e.xamined ])atients with angina 
pectoris or thromboangiitis obliterans for skin .sensitivity to tobacco 
and to nicotine. )\hereas 7(i% of such case.s exhibited positive 
patch tests with tobacco, only •3(i% of .smokers with Buerger's 
disease and 16% of non-smokers gave positive reactions. Nicotine 
W'as shown not to he the ingredient resj)onsiI)le for the positive skin 
responses. Neither Ilarkavy nor Sulzberger helie\X‘d they had 
proveii a relationship between tobacco and x’aseular liiscase, hut 
coiKidered their data to be suggestive. In this we concur. 

i he early writers believed that the lesions they saw in cx])eri- 
menta! animals w'ere due to the repeated I'asoeonstriction following 
daih administrations of nicotine or tobacco. Tests of human blood 
pressme effects during and following smoking have not given uni- 
torm results. Most of Lee’s subjects^'' suffered a blood pressure 
rise, which was less in “tolerant” smokers than in novices. Coller^'' 
ound a rise of blood pressure when his subjects smoked tobacco, 
but take smokmg produced no pressor effect. Aikmanm and 
liiompson and Sheldon reported that as many, or more, subjects 
exhibited a fall of blood pressure as responded to smoking witli 
increased vascular tension. 

\ ery little attention has been given to the possible deleterious 
effects of acute tobacco vasoconstriction in the presence of actual 
vascular lesions of other etiology. That there is vasoconstriction 
urmg and for an hour after smoking has been accepted for a long 
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time and that the vasoconstriction is due to nicotine was demon- 
strated by Lesieurd-*’ Hoskins and Ranson®^ pointed out that the 
vasoconstrictor effects of nicotine are due to a central as well as 
sympathetic ganglion stimulation. Stimulation of the adrenal 
medulla, with increased secretion of epinephrine, has been added 
as a hypertensive factor in animals.”-^® Stewart and Rogoff could 
demonstrate no effect of nicotine on epinephrine secretion, and 
criticized Cannon, Aub and Binger“ and others for using uncritical 
methods. More recent experiments^®’®’^ '’'-®'''-''''’’''’^’^* however, lend 
strong support to tlie probable stimulation of the adrenal medulla 
by nicotine. 

Tliat smoking actually produces rmsoconstriction and slmving of 
capillary circulation of the e.xtremities in the human has been amply 
demonstrated by studies of organ volume'®' “ skin temperature 
32.44,45,77 blood flow®® befoi'c, during and after smoking. The 
vessels of the forehead and abdomen were not affected. Assuming 
an existing vascular disorder, such as thromboangiitis obliterans 
or diabetic sclerosis (Blotner®) with the tissues on the verge of 
gangrene, it is logical to suppose that a \'asoconstriction due to 
tobacco may further decrease the nutrition of the tissue to the point 
where gangrene would result. 

Experiments on the coronary vessels do not so readily support 
a relationship between angina pectoris and tobacco. Reports from 
two separate laboratories in 1933 described increased coronary 
flow. Laubry, Dcglaude and Walser®® measured the coronary flow 
in isolated rabbit heart, and found an increased coronary circula- 
tion with infusion of tobacco and ivith nicotine in all but e.vcessive 
doses. Mansfeld and Hecht^® introduced tobacco smoke into the 
lungs of the heart-lung preparation of dogs and found only coronary 
dilatation and increased cardiac output. Bond and Hinschfelder 
had a similar e.xperience many years before. Although the irregu- 
larities of cardiac rhythm occurring in certain patients addicted 
to heavy smoking haye been reproduced i)i animals,®®'®’ these 
irregularities scarcely contribute to an explanation of angina pec- 
toris. A possibility which occurs to the writers is that there is 
sufficient increase in epinejihrine output to accentuate the symi}t(nns 
of this malady. That e})inephrine does precipitate an anginal attack 
is accepted by clinicians’^ but that smoking increases the epinepli- 
rine output in man is only indirectly suggested by none-too-well 
confirmed reports of increased blood sugar following smoking. 

Animal experiments usually show an increase of blood .sugar®®-'”'®’'''-'’ 
and some of them indirectly indicate an adrenal factor” but the 
doses used were larger than would be obtained through smoking 
of tobacco, Boldyrcff® attributed the hyperglycemia to .some other 
factor than nicotine. 

White®® observed transient electrocardiographic ciiange.s re.sem- 
bling those of coronary obstruction in a man who exhibited angi- 
noid attacks on smoking, init lie considered the change ])urely 
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functional Pcrliap.s the clinical ineasiirmicnts of rc.-,pirator\ func- 
tion hv Tnrho- and Harrison'^ and of circulatory rcsjxnise to work 
n-ith iigurcs .,Iiphtly. hut perhaps insittnificantly. in favor of ab- 
stainers from tobacco, have some bearing on the 
've must .,ot overlook conclusions of Sharber and \Mntc ^rom 
<.linica! data that there is no statistical relationship between totiacco 
and angina pectoris, in view of the fact that there was as high an 
incidence of angina among non-smokers as ainong smokers. 

Since we have no data relating to the subject, we do not c.are at 
(his time to discuss “tobacco .amblyopia,” which recent clmmal 
experience suggests is due to constrii-tion of the ve.ssels supplying 

the retina. . .1 „ 

Summary. 1. K.xperimental and clinical studies supporting 
tiiesi-. that (‘hronic tobacco or nicotine poisoning leads to degenera- 
tion of ciixailatory organs, are poorly controlled and therelore o 

doubtful value. , 

2. Experiments of the pre.sent authors show greater '**'*'^* 
degeneration in control animals than in animals ehroiiieally j)oi- 
soned with nicotine. 

. 3 . It is suggested that acute peripheral vasoeonstrietion asw- 
eiated with smoking may exaggerate the dfeet of (>xisting vascular 

disease upon the mitritioii of the e.xtrcmities. ^ r 1 1 , f 

4. Smoking probably does not prodnee organic disease of the heart. 


Since the pioof was returned to tlic c<iitor’s oniec, two pajicrs ba'® 
our attention. Harkavy iProc. Soc. Exp. Eiol. (toil 36, 3S1, 19.37; 

ported confirniation of the results of I'riedlrindcr, .Sillicrt and La.«Kej "* 
“nicotine-free” extracts of tobacco, and fiirtlicniiore showed sen.sitization o sop 
mentsof intestine of injected rat.s to the extract. This important rontribu ion 
further removes nicotine from its alleged rOIc a.s an etiologic agent in yii-scu .a ^ 
degeneration, and emph.asizc.s the insecure ground of prescril)ing ‘‘nieotine-lrce 
tobacco for patients suffering from Buerger's Disease. ' 

Staemmler (Virch. Arch. /. Palh. Anal., 295, 3GC, 193.')) found no vaseu ar 
lesions in rats chronically poisoned with nicotine, altliough adrenals and tc.-. 
were markedly afTected. 


HEFERENCES. 


(1.) Adler, I., and Hensel, O.: .1. Med. Res.. 15. 229. lOG. (2.) Aikmann, J-- 
Now York Mod. J., 102, 891, 1915. (3.) Baltean, D. M.: Canadian Mo<I- f'.' 

29. S.38, 19315. (4.) Baylac, M. J.: Compt. icnd. Soe. dobiol., GO, 935, lOOG. (W 
Elotner, H.; Ann. Int. Med., 9, 9S7. 1930. (6.) Boldyrem E. B.: Am. J- Physio- 

113, (Pioc.) 13, 1935. (7.) Boveri: Gazz. d. Ospedali. 1900 (Quoted by M.ann. 

Brit. Med. J., 2, 1073, 1908). (8.) Brigham, E. O.; Ohio State Mod. J., I"- 
1921. (9.) Brooks, H.; New York Med. J.. 101, 830, 1915. (10.) Bruce, J. «•' 

MUler, J. R., and Hooker, D. R.: Ann. J. Physiol., 24, 104, 1909. (11-) 

W. B., Aub, J. C., and Binger, C. A. L.: J. Fharm. and Exp. Thor., 3, 379, 1912. 

Glerc, A., and Pezzi, C.: Compt. lend. Soc, do bioU, 76, 5S, 1914; 77, 213, » 
(13.) Cornwall, E. E. : Med. Times and Long Island Mod. J., 62, 209, 1934. ( • 
CottreU, J. E., and Wood, F. C.; Am. J. Med. Sci.. 181, .30, 1931. (15.) Dale, H- »•> 

and Laidlaw, P. P. : J. Physiol.. 44, Proc. xii, 1912. (16.) Dill, D.B., Edwards, ■> 

and Eorbes, W. H.; Am. J. Physiol., 109, US, 1934. (17.) Bison, W. F.: Canadian 
Med. Assn. J.. 17, 1537, 1927. (18.) Earp, J. R.: Lancet, 1, 213, 1925. 

Eichholtz, F.: Arch. exp. Path. u. Pharmakol., 99, 172, 1923. (20.) Esser, J.: im ■■ 

49, 190, 1902. (21.) FriedlSnder, M., SUbert, S., and Laskey, N.: Proc. Soc. rixp- 
Biol, and Med., 34, 150, 1936. (22.) Gouget, A.: Presse m6d., 14, 533, 1900. 

GuUlan, G., and Gy, A.: Comp. rend. Soe. do biol., 65, 482, 1908. (24.) Haggw"> 



BOWER : THE LUCID INTERVAL AND ACUTE APPENDICITIS 529 


H. W., and Greenberg, L. A.: Science, 79, 165, 1934. (25.) Harkavy, J., and 

RomanofE, A.: J. Allergy, 6, 62, 1934. (26.) Harkavy, J., Hebald, S., and Silbert, 
S.: Proc. Soc. Exp. Biol, and Med., 30, 104, 1932. (27.) Hazard, B., and Vaille, C.: 
Arch. Internat. do Pharmacodyn. ct Thcrap., 51, 221, 1935. (28.) Henrickson, 

H. E. : Skand. Arch. f. Physiol., 60, 143, 1930. (29.) Hielscher, J. A. : St. Paul Mod. 
J., 17, 183, 1915. (30.) Holmes, P. K.: Am. .1. Pub. Health, 11, 793, 1921. (31.) 
Hoskins, E, G., and Eanson, S. W.: J. Pharm. and Exp. Thor., 7, 375, 1915. (32.) 

Johnson, H. J., and Short, J. J. : J. Lab. and Clin. Med., 19, 9G2, 1934. (33.) John- 

son, W. M.: J. Am. Med. Assn., 93, 665, 1929. (34.) Knopf, S. A.: Med. J. and 
Roc., 130, 485, 1929. (35.) Kosbota, A. S.: Mittcilungen a. d. Grenzgeb. d. Med. u. 
Chir., 41, 087, 1930. (36.) Kiilbs, F.; Klin. Wchnschr., 10, 2159, 1931. (37.) 

Kusnetzow, A. I.: Arch. exp. Path. u. Pharmacol., 120, 156, 1927. (38.) Lampson, 

E. S.: J. Am. Med. Assn., 104, 1963, 1935. (39.) Laubry, Deglaude and Walser: 
J. Am. Mod. Assn. (Foreign Letters), 101, 458, 1933. 

(40.) Lee, W. E.; Quart. J. Physiol., 1, 335, 1908. (41.) Le Loir, L. F.: Physiol. 

Abst., 19, 539, 1934. (42.) Lesieur, C.: (a) Compt. rend. Soc. dc biol., 62, 430, 
1907; (6) Ibid., 64, 9, 1908. (43.) Lundberg, E., and Lundberg, S. T.: Acta Med. 
Scand., Suppl. xxxviii, 65, 1931. (44.) Maddock, W. G., and Coller, F. A.: Ann. 

Surg., 98, 70, 1933. (45.) Maddock, W. G., Malcolm, E. L., and Coller, F. A.: Am. 
Heart J., 12, 46, 1936. (46.) Mansfeld, G., and Hecht, K.: Arch. exp. Path. u. 
Pharmakol., 172, 363, 1933. (47.) Moschcowitz, E.: J. Am. Med. A.ssn., 90, 733, 

1928. (48.) Neuhof, S.; Arch. Int. Med., 17, 659, 1916. (49.) Nicolai, G., and 

Staehelin, E.; Ztschr. exp. Path. u. Therap., 8, 323, 1910. (50.) Nicolaysen, E.: 

Norsk Magasin f. Laegevidenskapen, 90, 957, 1929. (51.) Pawinski, J.; Ztschr. f. 

klin. Med., 80, 284, 1914. (62.) Plavchitch, C., and Milovanovitch, J. B.: Compt. 
rend. Soc. dc. biol., 117, 36, 1934. (63.) Plenge, K, : Deutsch. Med. Wclinschr., 56, 

1947, 1930. (54.) Ealli, E. P., and Oppenheimer, B. S.: Proc. Soc. Exj). Biol, and 

Med., 26, 9, 1928. (55.) Romm, S. O., and Kuschnir, A. S.: Frankf. Ztschr. f. 
Path., 36, 614, 1928. (56.) Eydin, H.: Compt. rend. Soc. de biol., 96, 810, 1927. 

(67.) Sanguinetti, H. H.: Lancet, 2, 1290, 1930. (58.) Schneider, E. C., and Tmes- 
dall, D.: Am. J. Physiol., 67, 193, 1923. (59.) Sharber, T., and White, P, D.: J. Am. 
Mod. Assn., 102, 655, 1934. (60.) Shimidzu,K.; Arch. exp. Path. u. Pharmakol., 103, 
52, 1924. (61.) Silbert, S.: Surg., Gynec. and Obst., 61, 214, 1935; J. Am. Med. Assn., 
89, 964, 1927. (62.) Simici, D., and Marcu, I.: J. dc physiol, ct dc path, gen., 25, 58, 
1927. (63.) Ssalischtschef, A. S.; Ztschr. f. d. gcs. Med., 74, 14, 19.30. (64.) Ssale- 
sehtschef, A. A., and TschemogoroS, J. A.: Ibid., 64, 319, 1929. (65.) Stewart, 
G. N., and RogofI, J. M. : J. Pharm. and Exp. Ther., 13, 183, 1919. (66.) Suchy, 

S. : Med. Klin., 18, 208, 1922. (67.) Sugawara, T.: Tohoku J. Exp. Med., 6, 430, 

1925. (68.) Sulzberger, M. B.: (n) .1. Immunol., 24, 265, 1933; (5) J. Am. Med. 

Assn., 102, 11, 1934. (69.) Sulzberger, M. B., and Feit, E.: J. Immunol., 24, 425, 
1933. (70.) Sulzberger, M. B., Sholder, B., and Feit, E.; Ibid., 24, 85, 1933. (71.) 

Tainter, M. L.t J. Pharm. and Exp. Ther., 27, 201, 1926. (72.) Thienes, C. H.: 

Proc. Soc. Exp. Biol, and Med., 26, 845, 1929. (73.) Thompson, W. G., and Sheldon, 
W. H. : Now York State J. Med., 17, 55, 1917. (74.) Turley, F. C., and Harrison, 

T. R.: Am. J. Med. Set., 183, 702, 1932. (75.) White, P. D.: Heart Disease, 2nd 

Ed., New York, The Macmillan Company, 1937. (76.) WiUson, R. N.: Now York 

Med. ,L, 102, 541, 1915. (77.) Wright, I. S.: J. Am. Med. .-Issn., 101, 439, 1933. 

(78.) Zebrowski, E.: Ccntralbl. f. allg. Path. u. Path. .\nat., 18, 337, 1907. 


THE LUCID INTERVAL AND ACUTE APPENDICITIS. 

By John O. Bower, ]\r.D., F.A.C.S., 

CMMcwi. riiuKi;ys(m or scrcjic.m. keseahch. temple CNiVEnsirv school or 

CIN'K; SURGEON, PUILAUELPHIA GENERAL, ST. I.UKE’s. CHILDREnV. AND 
NORTHEASTEUN HOSPITALS; ATTENDING SURGEON. TEMPLE UNTVERSITV 
HOSPITAL, PHILADELPHIA. PA. 

A REVIEW of the results of the man.igeinent of patients buffering 
witJi acute appendicitis complicated by spreading peritonitis on our 
services in 3 lu).spitals. over a period of 4 years, sliows tliat in every 
instance where death occurred tlie surgeon did not diagno.^e the 
condition pre-operatively. The most frecpient error made f)y both 
ward and attending surgeon was tlic failure to recognize the early 
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perforative appendix witli liegimrmjj spreading peritonitis; in 85% 
of instances a diagnosis of aentc apixcndieitis only was nnnle. The 
second most fre<inent error was their inability to diagnose tlic 
gangrenous a])f)endix in the ])re-])erforativ<' state. 

In this discussion tlic latter group only will he considered. Exam- 
ination of the clinical reconls showed that invariahly the patient 
gave a typical history of ajxpendieeal e<»lie hefore admission, the 
attending physician elicited localized teixlerncss in the right lower 
quadrant and diagnosed appendicitis. Directly before admission, 
howc\ cr, all symptoms and signs had disaj))K‘arcd, e.vccpt a moderate 
or slight elevation of temjierature. Increased tmision, rigidity, free 
fluid and distention were absent. 'Phere was, however, fliminution 
of jicristalsis. Without exception, the lesion responsible for this 
“lucid interval" was partial or complete gangrene of the appendi.v. 

In surgery, the word “lucid" has been used to describe a period 
of mental clearness which occurs between an initial semiconscious 
or unconscious state and coma in ]mlients who have exixcrienccd 
cranial trauma; this is most frequently observed in rupture of one 
of the iiranchcs of the middle meningeal artery with a resultant 
extradural hemorrhage. During the lucid interval, the patient may 
converse normally and present no signs of intracranial change. The 
duration of this period is dependent tipon the rapidity witli which 
tlie blood escapes from the ruiiturcd hlood-vessel and* the reaction 
of the compensatory mechanism to the increased intracranial 
pressure. 

The “lucid interwal" as we use it in connection with gangrenous 
appendicitis is the symptom sign-free period ixrcccding perforation 
and is dependent upon factors which influence intra-appcndiceal 
pressure. The subsidence of pain, remission of temperature, tlie 
absence of tenderness, increased tension or rigidity are due in part 
to a reduction of intra-appendiccal pressure. Tlie symptoms and 
signs accompanying an acutely inflamed appendix prior to tlie de- 
velopment of gangrene are associated with and ]}artially dependent 
upon increased intra-appendiceal pressure. 

At die onset there is usually an obstruction of the lumen of the 
appendix, due either to a fccolith or a mucopurulent plug. A^enous 
congestion followed by the mobilization of neutrophils, with a con- 
sequent swelling of the mucosa and submucosa, local necrosis and 
formation of gas and pus, all tend to increase Intra-appendiccal 
pressure, the absorption of these products of inflammation tends to 
diminish it; this varying pressure in all probability accounts for the 
intermittent pain in the early stages of the disease. During this 
active period the serosa of the appendix withstands tremendous 
^essure, because of which death of the tissues beneath is hastened. 
However, when the pressure becomes so great that the cells of the 
serosa itself become devitalized, it expands. In gangrenous iinriip- 
tured appendices we have observed on careful inspection a separation 



bower: the lucid interval and acute appendicitis 531 

of the serosa from the tissues beneath. Frequently pus can be seen 
in yellowish streaks beneath the intact peritoneal coat, on the sur- 
face of the devitalized rauscularis. Following the death of the 
serosa, the “lucid interval” is fully established. 

Pain is absent because the nerve terminals have become devital- 
ized. Without careful study, this lucid period of gangrene cannot 
be differentiated from the period accompanying recovery. The 
reason for this is apparent: inflamed tissues are overdistended 
tissues and a return toward normal is associated with a diminution 
in size and a reduction in pressure brought about mainly through 
absorption by way of the lymph or blood streams. A small amount 
of gas or infectious material may escape from the lumen of the distal 
portion into that of the proximal portion of the inflamed appendix 
or into the cecum. This slight reduction in pre.ssure lessens venous 
congestion, the capillary circulation improves, absorption of the 
products of bacterial activity by the lymph and blood streams is 
increased and resolution follows. 

The frequency with which the symptoms and signs associated 
with gangrenous lesions of the appendix resemble those of resolution 
is dependent, 1, upon the management of the patient; 2, the extent 
of gangrene; and 3, the situation of the appendix. Frequently a 
physician makes a diagnosis of acute appendicitis, withholds laxa- 
tives and fluids by mouth and sends the patient into the hospital. 
The lucid interval, however, may occur during the time that lapses 
between tlie diagnosis and admission to the hospital and accounts 
for the frequent statement of the patient to the hospital intern that 
“it is just like going to the dentist with an aching tooth— the pain 
has gone.” 

If the surgeon accepts the diagnosis and operates immediately, 
regardless of the absence of symptoms and signs, a catastrophe may 
be prevented. If he questions the diagnosis and fluids are with- 
held until the gangrenous appendix is quarantined, then nourish- 
ment given gradually, an appendiceal abscess usually forms. Under 
such management the symptoms are generally of mild degree and 
tenderness may be the only physical sign. Peristaltic sounds arc 
usually absent in the right lower quadrant but present in moderate 
degree throughout the other quadrants. If, however, he does not 
accept tlie diagnosis and allows the patient to take nourishment 
by mouth, the perforation which follows may be sudden and terrific 
in its effect. Violent abdominal pain at the site of perforation will 
occur, accompanied by nausea, vomiting and rise in temperature 
associated with general abdominal rigidity, absence of peristalsis 
and the presence of free fluid. 

The normal appendix has peristaltic waves, but there is no method 
that we have discovered to determine their presence clinically; 
neither can we show the efl'ect that inflammation has on the contrac- 
tion of the muscular coats. In the dog, peristaltic waves occur in the 
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normal appendix and laxatives stimulate tliem; we do not know 
dcfiniteK what happens after the onset of acute inliamuiation. Wo 
were inialde to produce peristalsis or perforation «)f a completely 
gangrenous appendix hy inducing violent ])eristalsis of hotli ileum 
and ceeum with the use of laxatives. At least, it did not occur 
under direct observation, despite the use of Kpsoin salts, castor oil 
and hypodermic injections of e.serine. 'I'hc last produced violent 
peristalsis in iaah large and small intestines within •! minutes of 
the injection. 

While the management of the patient before he is admitted to the 
hospital is the greatest fjictor in influencing the frccjnency with 
which the lucid interval is confused with a rcgre.ssing inflammation 
of the appendix, the extent of the involvement of the appendix in 
the gangnmous process is also very important, ('omplefc gangrene 
involving all of the coats resulting in a uniformly black appendix 
is not commonly observed at operation, 'i'he usual type is one in 
which the mucous and mu.scuiaris are only partially invtdved. The 
size, number and position of fecal concretions in the lumen of the 
appendix influence the degree of devitalization. 'J'here arc eases, 
however, in which embolic factors play a very important part: 
according to some investigators this occurs most frecpiently in the 
later decades of life. It has been our experience that the greater 
the amount of ti.ssue iin'olved in the gangrenous process, the more 
complete the period of lucidity. 

An abnormally situated appendix makes the differentiation be- 
tween resolution and early gangrene even more diflieult, particularly 
if the appendix has been previously inflamed. 'J’he initial general 
colicky pain may nut even occur, tlie attack starting with localized 
pain. Because of the development of a local tissue immunity, the 
temperature reaction may be slight or normal and abdominal ten- 
derness^ absent if the appendix is retrocecal or low in the pelvis. 
Regardless of the location, however, perforation of a gangrenous 
appendix into the general peritoneal cavity is delayed not only by 
changes which occur beneath the serous coat but in the peritoneal 
ity as a w'hole and in the tissues contiguous to the diseased organ. 
These changes are brought about by the absorption of toxin acting 
on the hematopoietic system and on the plexuses of neiwes, within 
the abdomen: the mobilization of the neutrophils followed by the 
larger phagocytes (clasmatocytes), is an example of the former; 
and the hyperemia of the peritoneum followed by a general outpour- 
nig of serous exudate, a local formation of fibrin and a diminution 
of peristalsis is an exa mple of the latter. 

The toxins that are absorbed through a gangrenous appendix are 
easily taken care of by this defensive mechanism, as evidenced by 
the absolutely' safe procedure of closing the peritoneal ca^dty with- 
out drainage, follow'ing the removal of a non-perforated gangrenous 
appendix. When the serous coat is broken, additional defensive 
measures are necessary’. Antibodies are formed to combat to.xins 
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in the blood stream. The large central organs, chiefly the spleen 
and liver, are called into action. Prognosis is dependent, to a great 
extent, not on what Nature does, but rather on how the patient is 
managed. The decisions of those in charge influence the outcome. 

If the natural body defense is supported by a management Avhich 
does hot interfere with the protective measures already instituted, 
local tissue as well as general immunity develops and the patient 
recovers. If the development of one or the other or both is inter- 
fered with, the patient will frequently succumb. 

The gross changes which occur in the development of a local 
tissue immunity are characteristic. In man, if the process is limited 
to the appendix, hyperemia is followed by a decrease in the vas- 
cularity of the peritoneum which appears gray and edematous and 
is frequently covered with a protective layer of fibrin. The omen- 
tum, which is often adherent to the appendix or cecum, is thicker, 
edematous and the venules appear to be dilated. This phenomenon 
is the result of the reaction of the circulatory, lymph and autonomic 
nervous system to bacterial antigens. It is similar to the reaction 
which occurs in a surface cellulitis, except that in the early stages 
of peritonitis a uniform erythema is observed, while redness in 
radiating lines usually definitely marks the lymphatic vessels in a 
spreading cellulitis. 

The diagnosis of the pre-perforative stage— -the lucid interval— 
of acute appendicitis is dependent upon the following: 1, A com- 
plete history; 2, a thorough physical examination; 3, noting on the 
patient’s clinical record the physical findings of the physician who 
finst examined him; 4, a careful difi’erential count, with observation 
on the ratio of mature and immature neutrophils and also the 
relative number of degenerated immature forms. 

1. A Com2}lete History: Three important points are frequently 
missing in the clinical record of the patient operated upon for acute 
appendicitis in the average hospital: 1, The exact time the pain 
began; 2, whether or not a laxative was administered, the time of 
admini.stration, the character, kind and .size of the do.se or doses; 
and 3, when and how much opiate or sedative was given before 
admission, C olicky abdominal pain, general at first, the exacerba- 
tions centering around the umbilicus, and later localizing in the 
right lower quadrant, is still the mo.st reliable symptom of an acute 
inflammation of the appendix. 

Other acute lesions of the abdomen requiring immediate surgery, 
with the possible exception of acute inte.stinal obstruction, are not 
accompanied by pain of this character and the lucid interval does 
not usually occur. In the early stages of acute inte.stinal obstruc- 
tion the absence of temperature and leukocytosis, increase in 
peristalsis, varying degrees of tenderness and a change in the char- 
acter of the vomitus usually make the diagno.ds certain. A lucid 
interval, however, may accompany acute inte.^inal obstruction. 
The early pain associated with this condition is frequently colicky 
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but may subsidt- wlieii the intestine beenmes jraiiprenoiis. This 
lucid interval may be prolonged by wifliliolcling fluids by mouth or 
by the use of the I^eviii or duodenal tube, the decompression pro- 
duced by the latter accounting for the improvement in symptoms 
and signs and j)erhaps delay in operation. TJie continuity of the 
devitalized inte.^tiue may last as long as 7 days andB’heii perforation 
does occur, the pain is not so severe and the jdiysieal signs are not 
so marked as in the usual perforation of an abdominal viscus. 

In gangrenous ai)pendieitis the percentage of i)erforations with 
the development of a spreading peritonitis increases witli the dose 
and varies with the time of administration of laxatives. Trank 
perforatitai with accentuation of juiin which is eontinuous and defi- 
nitely located by the patient occurs more frequently with than 
without la.xatives and still more freipiently with nniltipie than with 
single laxatives. The lucid interval is more likely to be overloc>ked 
when laxatives have not been given or have been vomited iinme- 
diatel\- after administration. The likelihotid of tlie latter occurring 
is less in appendicitis than with acute lesions of viscera in the upper 
abdomen. Following an acute perforation of the duodenum the 
patient will invariably vomit tlie laxative or anodyne, given by 
mouth, immediately; ijrovided, of course, it is given soon after the 
onset of pain, ^'omiting occurs when the autonomic nervous sys- 
tem attempts to prevent leakage into the peritoneal cavity. In 
intestinal obstruction the relation of vomiting to laxative ad'minis- 
tration is dependent upon the site of the obstruction. 

There are physicians who persist in giving morphine to patients 
suffering with acute abdominal pain before making their diagnosis, 
ihe resident’s problem of determining the character and amount 
of opiate given to the patient before admission to the hospital is 
simplified if the attending physician witnesses the operation; if he 
does not and the patient states that he lias received a hypodermic 
01 has obtained relief after taking a pill or medicine, an effort should 
be made to contact the family physician before operation ; this may 
seem an unnecessary procedure but it is definitely indicated if the 
patent does not ha\x pain and physical signs are indefinite. 

ii, evation of temperature is of questionable value as a diagnostic 
ai because it may be absent in the presence of marked lesions and 
IS 1 emission may mean either gangrene or resolution. In 1927, 
ower and Clark* rex'iewed the clinical histories of 750 patients who 
veie operated upon for acute appendicitis and correlated symptoms 
and signs noth the pathologic findings. In 279 patients, there was 
less than 1 rise m temperature on admission. 

_ .... A Inoroitgh Physical Examination. Tenderness is the most 
important phj^ical sign in acute appendicitis. Its significance, I am 
sure, IS not sufficiently appreciated by the average physician. Ten- 
derness alone m the lower right abdomen, without ‘pain, without 
nausea or vomiting, fever or leukocytosis, is sufficient at times to 
make a diagnosis of acute appendicitis. 
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The technique of the examination for this valuable sign is impor- 
tant. The bed should be so situated that the examiner can wallc 
around it. The patient should be lying in the supine position, no 
pillow supporting his head, entirely uncovered except for a towel 
over the pubes. He is told to assume a position which is most 
comfortable and notation is made if there is any difference in the 
position of the lower extremities; if the right thigh is slightly flexed, 
the patient is asked to extend it and is then questioned regarding 
the relative degree of comfort in each position. A small pillow is 
then placed beneath the head and neck to relieve the strain on the 
accessory muscles of respiration. The arms should be placed at 
the sides. 

Standing at the patient’s left side, the examiner places his left 
band on the abdomen; if the weather is cold the hand should be 
immersed in warm water before palpation is begun. It is important 
that the hand be carefullj'' applied to the abdomen ; first, the entire 
hand should be gently laid on the upper left abdomen, not on the 
right lower quadrant. It should remain there until the examiner 
feels that he has the patient’s confidence. This can only he deter- 
mined by experience, but a return of normal respiratory rhythm 
and the patient’s permitting the abdominal wall to remain in con- 
tact with the hand is evidence that one can proceed. The fingers 
are then alternately flexed and extended as the hand is moved 
horizontally along the costal margin; in the same fashion the lower 
left abdomen is palpated. Following this the upper right abdomen 
is examined, just as gently and deliberately and finally the right 
lower quadrant. 

From the time the hand is placed on the upper left abdomen until 
the examination of the right lower quadrant is finished, nothing 
should be said to the patient. The examiner, however, watches 
the facial expression, noting any change that may occur. In all 
quadrants the touch should be light, sufficient only to press the 
muscles and the parietal peritoneum lightly against the abdominal 
contents. Following the removal of his hand, the examiner a.sks 
the patient to designate the most tender area. If he states tliat 
tenderness is absent or that there is no dift'erenee in the degree at 
any point, the knees should then be flc.xcd on the abdomen by 
placing a pillow beneath the thighs and the hand is applied again 
to the upper left quadrant and tlie examination repeated. 

Again the patient is asked where the pressure annoys him most 
and if he indicates the right abdomen an attempt sliould he made to 
localize the tenderness more definitely by proceeding this time from 
the upper right abdomen. If the tenderness is more marked in tlie 
lower right quadrant, the procedure advocated by Murphy (tender- 
ne.ss elicited by percu.ssion) is carried out. I have advocated this 
method ever since 1 first saw this remarkable teacher demonstrate it 
at one of his clinics. Tlic second finger of the left hand is flexed 
to a right angle at the mid-carpal joint, the tip placed on the abdo- 
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men and the joint struck with tlic second finger of the rigid hand. 
The blow struck by the juTcussing finger at first must he light— 
just enough to determine tlie maximum point of tenderness. It i.s 
hardly necessary to mention that the finger tips alone are most 
sensitive to changes in muscular tension and that palpation of the 
abdomen siiould precede percussion tenderness. 

I have found the latter valuable in helping to determine the .site 
for the incision in those eases in which the ap])cndix is in eontaet 
with the parietal peritoneum. In eliciting tenderne.ss in a patient 
whose appendix is abnormally .situated, the right and left lateral 
prone positions are .sometimes helpful; having the thighs more 
acutol\ flexed than in the supine position reduces the degree of 
tension and organs deeply situated can be more definitely located. 
Und<mbted!\ rectal examination is by far the most important aid 
in dift'erentiating lower from npjier abdominal lesions and in hel})ing 
definitely to diagnose organic disease in a jiatient who has a hyper- 
sensiti\c nervous system. Contractions of abtiominal muscles due 
to voluntary spasm can be ruled nut by this examination. In 
women, a vaginal examination .should be made if jm.ssible. 

3. Noting on the Paiicnt'x Clinical Ilrrord the Pln/fiicnl Findings’ of 
the Physician If ho First Examined Him. 'fhe physician who first 
examines a patient with acute abdominal pain has the best oppor- 
tunity to make a correct diagnosis. 'I'liis is true, not only during 
the early but also the succc-ssive pha.ses of inflammatory procc.sse.s 
involving any of the abdominal vi.seera, up to the time tlie terminal 
stages of a spreading peritonitis develo[), when it becomes difficult 
definitely to determine the organ primarily afi'ccted. Fortunately, 
advanced spreading peritonitis is seldom iibservcd by a phy.sician 
at his initial visit. The usual history is that more than one visit 
has been made by the attending phvsician before the patient is 
admitted to the hospital. 

In the average ease this is as it should be. A correct diagnosis 
cannot always be made at the first examination, but if appendicitis 
IS supected, and in the pre.scnce of acute abdominal pain it nui.st 
be, the second visit should not be delayed 24 hours; it should not 
e delayed more than 4. If the physician has made notations of 
IS mi lal examination, he will observe changes, if not at the end 
ot 4 hours, then surely at the end of S, which will indicate definitely 
w e her or not the case is an operative one. Unfortunately, the 
a\erage physician does not make careful notes, which means that 

le xery slight changes significant of advancing or regressing lesions 
are overlooked. b b o 

If then, at the end of 8 hours he is still uncertain, he should ask 
imself this question: “Is there anytliing I can do tliat will help 
me determine exactly what is wrong with this patient?” What 
would the physician do if his patient were in a hospital? He would 
ca a surgeon and have a leukocyte count and Schilling hemogram 
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made immediately. All of these things can be done in the home as 
well as in the hospital. This is not a plea for more consultation 
work for the surgeon but a procedure suggested to prevent procrasti- 
nation, to make possible a closer correlation of history, physical 
findings and gro.ss findings at operation and to avoid the necessity 
of explaining why patients are sometimes held at the hospital before 
they are operated upon. 

In defense of the family physician it must be admitted that in 
many instances, either because of the influence of relatives or friends, 
patients refuse to accept his advice. To protect himself and empha- 
size the seriousness of the situation a consultation Avith a surgeon 
should be adAused and, if the patient refuses, the physician should 
dismiss himself. EA'^ery physician no doubt has had the experience 
of permitting the Avishes of a patient to interfere with Avliat he 
thinks should be done. 

If Ave could ahvays pre-determine the course disease Avill take; if 
in acute appendicitis one could definitely state the number, kind 
and virulence of the microorganisms at Avork; if the susceptibility 
of the patient to these microorganisms Avere knoAvn, one could ATiry 
the management accordingly. This being impossible, Ave must 
manage the mild, aA^erage and scA^ere types in the same manner at 
the onset. If patients object to operation, they .should be told 
that if the appendix is remoA^ed AA'hen it is intact, they take only 
1 chance in 275 of not AA'ithstanding the disease; but if they Avait 
until it ruptures, they take 1 chance in 8, increasing the risk 35 times. 
These figures are only approximate, but they indicate to patients 
AA’ith ordinary intelligence the risk they assume if they delay. 

The surgeon may feel that the onus of the liigh mortality rate of 
acute appendicitis is for the most part due to things that happen 
to the patient before he enters the hospital. The family physician 
may, and in some instances rightly, criticize A'arious methods of 
hospital management; but the fact remains that both are at fault 
in one particular, and that is careful notes pertaining to the physical 
examination of the patient are not made by either. The surgeon 
himself seldom Avrites his findings on the clinical record and no 
effort Avhatever is made to obtain those of the family physician. 
In the aA'eragc case these notations are not important, especially 
if the appendix is not ruptured, but in tliis discussion Ave are dealing 
Avith the unusual case: the one patient in 25. This jiatient is ad- 
mitted to the surgical Avard as the usual case of acute appendicitis. 
The resident obtains a history Avhich is typical, but tlie physical 
examination discloses no definite information. The chief of the 
service is duly called. He may see the patient, but more frequently 
he sends liis associate, Avho in turn is uncertain of the diagnosis. 
It is at this point that the family physician .should be consulted and 
liis physical findings noted on the chart. These findings must be 
considered if an accurate diagnosis is to be made. 
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Phenomenon of Local Tissue Reactivity and its Immunological, Path- 
ological AND Clinical Significance. By Gregory Siiwartzman, M.D., 
Bacteriologist, Mount Sinai Hospital, New York. Foreword by Jules 
Bordet, M.D., Paris. Pp. 461; 47 illustrations and 1 colored plate. 
New York: Paul B. Hoeber, Inc., 1937. Price, S7.50. 

In 1927 the author observed for the first time a peculiar reaction in the 
skin of rabbits. When he injected a filtrate of tj'phoid bacilli intradermally 
only minimal inflammation followed. But if 24 hours later he gave a second 
injection, this time intravenously, a violent inflammatory reaction occurred 
at the site of the skin injection, with hemorrhage and necrosis. This is 
the famed Shwartzman phenomenon. In some way that is even yet not 
understood, the skin injection alters the tissue locally in such a way that 
it reacts to an irritant in the blood stream. Certain other bacteria may 
be substituted for the typhoid bacilli. Moreover, the reaction is not a 
specific one, for the cutaneous injection may be made with the filtrate of 
one organism, the intravenous injection with the filtrate of another. 

The present monograph summarizes the work of the author and that of 
many others who have worked on the phenomenon, up to the beginning of 
1930. Among the subjects discussed are the nature of the substance that 
prepares the slcin for the reaction— the subject is antigenic and is of the 
nature of bacterial soluble toxin; the regression brought about m mouse 
tumors by intravenous injection of the bacterial filtrate; the distinction 
between the Shwartzman phenomenon and anaphylaxis as well as the 
Arthus phenomenon; the probable relation of the phenomenon to human 
hemorrhagic diatheses and hemorrhagic infections; and the therapeutic 
effect of serums prepared against bacterial filtrates, in the treatment of 
human typhoid fever, meningococcic meningitis and ulcerative colitis. 

The photomicrographs are numerous and excellent. M. McC. 


Recent Advances in Industrial Hygiene and Medicine. By T. M. 
Ling, M.A., B.M, (Oxon.), M.R.C.P. (Lond.), Senior Medical Officer, 
Bristol Police, etc. Foreword by J. A., Nixon, C.M.G., M.D., F.R.C.P., 
Emeritus Professor of Medicine, University of Bristol, etc. Pp. 212; 
29 illustrations. Philadelphia; P. Blakiston’s Son & Co., Inc., 1937, 
Price, S3. 50. 

In this book the author has endeavored to bring together a number of 
the modern advances which have been made in industrial liygiene, tliough of 
1G7 citations over half are from before 1930. On the whole, the work is well 
done considering the small size of the volume, though one regrets the omis- 
sion of various subjects of live interest. Little if any space is given to 
biologic agents as industrial hazards, such as those causing tuberculosis, 
syphilis, anthrax and epidcnnophytoses. Too little space is given to 
metallic poisons (lead only being discussed) and to volatile solvents (benzol 
and its homologues and trichloretlndene only being considered). No space 
at all is given to changes of atmospheric pre.ssure, such as those causing 
compressed air illness. 

Tlie bibliography following each chapter is quite heljiful. though it is 
to be regretted that there are not more references to .•Vnierican work. 
Very few Gennan references are cited, and only one or two French, though 



540 


KOOK UnVIKWS AM) XOTIC!> 


miicli {rood wolk ]i!is Ik'oii done on liic Contiiienl. loifortiiiintclv 4:5 cita- 
tions aie Ki'ci for ulncli no refcroiircs ajiiwair. 

Consiclciinf-: m moro detail the subject diseii'-Ncd, the chapter on Medical 
Supervision fines an excellent presentation of the duties of the indiistrin! 
physician Industrial accidents and their .sienificance and neuroses and 
industrial fatifiue are nell presented in considerable detail. There is aho 
a f,mnd uel!-orfiani/ed discussion of industrial lifihtiim. 

t he clmptei on \ ent ilation is somewhat disappoint ini;, hut contains some 

and tlT t ^ Of oxhaust ventilation is inadequate 

and the irnpo tance of profier hood de-iKii is not enipha-ired. Air condi- 
tioninn as uiuieistood in the United Stales is not clearlv described 

soaVrall iV ‘'"'"Prulienslve considering the 

n leasn'n. . i’ "> ■"'fl'-'-H'- <» l^nglaiid, due to the preventive 

; t he elht ’’ ''' ''i’‘7i' flint n'spirator- should 

not he relied upon wholly to protect workers from exce-sive thistiness, hut 
lath r some influence extcrmil to the workman. 

defined* is sl'.Tnd" 'T\T Xoise is clevcriv 

U( mu ( .IS sound at the w rong tune m the w rung place 

an ef ellen Z ^ "i"’"''''' ‘‘re stated to he 

lails to mfei 1 0 Aier "orking conditions, hut the author 

cu sim o l o r} "ZZ Prnvo error in the 

1 e hm de in^^^ }}} ‘Pioted as advising 

fLSrii? tualK •>'' «>hlti(Ul), 

an opposite ‘eftect.' ‘ chloride, which would have 

Harnd'^diEmln^ >■" HK'nper. Hemlorsoi, and 

therein asi)luw.i'iiits is to, hut only 1 of the 4 main headings 

their Groun III * ^"I’l'cading, anesthclu' gases, under 

are the only gases mcliided*'^i'”Yl'^’ * ‘•■‘''rl><>“.vls, and hydrogen sulphide 

ethylene (the formuG i^'Y •’‘^''^‘’1 '“'*^1 *1^, homologiics and trichlor- 
solvents Lunu cliariffes fn!. "Y'- ftiveii) are the only volatile 

included m this chapter *" "’‘^l^lers and dyeworkcr.s’ cancer arc 

uses therefor Md*mdiscns!i!*' *'**? pf volatile solvents used and in 

more extended referefices literature, warrants 

table and grapli'mesfiltecf dermatoses is indicated by the 

are bakers’ dermatitis aorl ,'i ^ Y ‘’“l-V. eonditions discussed s])ocifically 

patch testing m diagnosis appe.are ^ reference to the value of 

The jNIachinery or tftp 75 ^^ - n a 
Johnson, The J. Careson and "^^ictor 

Chicago The Univeisitv of n illustrations. 

, Om of the most .hfficS S4.00. 

language the elementary {aoL m education is to jiresent in simple 

without distorting these facts ts subject such as physiologj' 

have consequently estahli^lio^ ti ^ authors have solved this problem and 
plane as that tliey have attainoU ^pputatioii as teachers on as high a 
IS presented ivith admirable research. The subject matter 

excellent diagrams. Excellent clarity and is illustrated by 

student to compare, for mstnno» ‘'.®™l*?ations are made which enable the 
nervous sj^stem. The fiinctin.ic. ’/’?,"*fKf''on in the heart with that in the 
with all the clarity nossihle witi. endocrine glands are well described 
each subject is sketched in an knowdedge. The history of 

to some books of general interest manner and references are given 

■ H. B. 
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Syphilis. The Next Great Plague To Go. By Moniiis Pishbein, M.D. • 

Pp. 70; illustrated. Philadelphia: David McKay Company, 1937. 

Price, .Sl.OO. 

With the campaign that the Surgeon-General of our Public Health 
Service is now urging against syphilis, small inexpensive handbooks for the 
laity are useful adjuncts and, incidentally, should have an excellent sale. 
Such a booklet from the editor of the Journal of the American Medical Hsso- 
cialion should command especial attention and it is hoped that many will 
get from it some idea of the cau.se of the disease, how it is spread, its .sjonp- 
toras, and how it is diagnosed, treated and prevented. The verj’- prominence 
of the author, however, makes it extra necessary that, once embarked on 
the venture, he take the necessary time from his bu.sj'’ schedule to write 
an accurate, balanced presentation. We do not feel that this has been 
the case; In the first 14 of the 70 pages there is “meat” in less than one; 
s.aving here would have permitted a much less inadequate statement in 
vitally important parts, such as the tertiarj’’ stages, the cardiovascular 
system, paresis, tabes dorsalis, proplijdaxis and so on. As examples of 
material that one would wish to see differently presented : The illustration of 
Hutchinson teeth is far from typical; interstitial keratitis should not be 
regarded as “the most characteristic signs of syphilis” at birth; the causa- 
tive organism is pale-staining, not pale; it is not generally accepted that 
Columbus’ sailors brought syphilis to Europe. A practitioner friend com- 
plains that the section on treatment is not as clear!}’- set forth as even a 
booklet of this size .should peinait, and that it is incorrect to .sa}"- that those 
who react badly to drugs constitute the 10% of incurables. At least a few 
references to guide toward fuller reading would be helpful. Altogether 
let us hope that it will be a better “handbook for everyone,” or a careful 
revision of this one, that will be in the forefront of the present campaign. 

E. K. 


Appendicitis. A Clinical Study. By W. H. Bowen, Hon. M.A. (Cajuj.), 
M.S. (Lond.), F.R.C.S., _Hon. Surgeon to Addenbrooke’s Hospital, 
Cambridge; Hon, Consulting Surgeon to Royston County Hospital; 
Examiner in Surgery, Uni\'ersity of Cambridge, etc. Pp. 202. Cambridge : 
The University Press, 1937. Price, S2.50. 

Tins interesting little monograph is, as the author intended it to be, 
essentially a clinical study. It aims to give the student and practitioner 
an outline of the common varieties oT disease of the appendix. There are 
11 chapters, beginning with etiolog}', and including diagnosis, treatment 
and complications. Subacute and chronic appendicitis are discu.c.sed. 
The relationship of jiurgation to perforation has been stressed. The a.ssocia- 
tion of stercoliths with appendiceal obstruction and the part which obstruc- 
tion plays in the progress of the di.cease are briefly, but ably, reviewed, 
and the author states “It is clear that the ctiologic factor in the severe 
grades of appendicitis is the stercolith.” Paraumbilical or transverse al)- 
dominal pain jia.ssing to the right iliac fo.s.sa he beliei’es to be the most impor- 
tant single finding in the differential diagnosis. The section on treatment 
is well written. The various viewpoints in regard to conservative rersm^ 
immediate operative treatment in the late cases are thoroughly covered. 
The author jircfcrs Battle’s incision in acute appendicitis. A ver>' interest- 
ing chajiter is that dealing with chronic appendicitis. The author states 
that “jirovided that there is careful analysis of the past history, signs and 
symptoms and any collateral inve.stigatinns which seem necessarj', the 
figures suggest that surgical treatment can prove successful in a high 
percentage of cases.” This little volume will be cordially received, as well 
it should be. 1. R. 
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Russian MumciNi:. (Vol. XX of Clio Mcdica.) Ry W. Housuuy CiANur, 
IM.D., Johns Hoi)kins University Scliool of Medicine; formerly Chief of 
Medical Division, Aincricnu Relief Administration, l,<'nin;;rad Unit 
(1922-1023); Collaborator in Pavlov’s T^al oratories (192r)-l<)29). Pp. 
214; 12 ilhistrations. New York: Paul U. lloehcr, Ine., 1037. Price, 
S2..50. 



independent Russian medicine in the nineteenth century; 4, state medicine 
under the Soviet rd;;imc. 

During the primitive period there was no organized medical education 
in Russia. Tlie people depended for their medical care on witche.s and 
wizards, sccr.s and wolfmen, and all treatment was either based on magic, 
channs, incantations, iwaycrs, etc., or inirely cmi)iric by mcan.s of herbs, 
steam baths, bloodletting, etc. There were no hospitals except a few 
infirmaries attached to monasteries. Foreign doctors occasionally came to 
Russia, generally sent by some iiotcntate as an act of courte.sy to the t.sar; 
but they remained at Court, and only jierformcd their profe.ssional dutic.s 
to the tsar and his entourage. Peter the Great made strenuous efforts to 
introduce western medicine in his country. He established medical schools 
and ho.spitals and imported teachers. Among other things he purchased 
the celebrated anatomic museum of Ruy.sch, and along with it the secret 
of the Dutchman’s mctiiod of injecting specimens, and he sent Russian 
students abroad to study medicine. The enlightened Empress Catherine II 
did much to devate the status of Russian medicine, csjiecially when she 
nrougnt the Englishman, Dimsdale, over to introduce inoculation for 
smallpox. She also greatly aided the furtherance of medical education by 
enlarging the scope of the medical schools. During tlic third period, the 
nineteenth centurj' Russian medicine made great strides. Great hospitals 
were established, the medical schools flouri.Khed, especiallv the Military 

if; Petersburg, to which was attached a medical library 

of ffie British Museum and the 
tn sin Washington. Aluch of this progress must be attributed 

Sir r whose work won international renown. 

nnlitvi„ 1 -nn ^^otchmaii, who came to Russia as pliysician to Prince 
the fnmniiH A/TTi Organized a splendid army medical service and built up 
S mo^prn ^‘‘7 Medical Academy; Karl Ernst von Baer, the founder 
all time- Bntlfir,7f^°^"’ one of the greatest military surgeons of 

natholncrv wpvq’ of'uician who did so much for tlie studv of clinical 

names predecessors of Mechnikov and Pavlov. The author 

medicine du^inp- practitoiiers who raised Russian . 

The anew i Breatest heights, 

famine in Pnssiln observation a terrible picture of the 

"'lirKfT 

KtrSs ? hundred years. It contains a number of e.xcellent 

Shor S wrfl ?f comparative chronology. The 

of the American Relipf having served in Russia as a member 

lament^PaXv^tor 1922-1923, and worked with the 

most able manner. performed a difficult task m a 
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Recent Advances in the Study of Rheumatism. By Fhederic John 
P oYNTON, M.D., F.R.C.P. (Bond.), Consulting Pliysician, University 
College Ho.spital and the Hospital for Sick Children, Great Onnand 
Street; and Bernard Schlesinger, M.A., M.D. (Camb.), F.R.C.P. 
(Bond.), Phj’^sician to Children’s Department, Roj^al Northern Ho.spital; 
Physician to Out-patients, Ho.spital for Sick Children, Great Ormand 
Street. Pp. 380; 51 illustrations. Second edition. Philadelphia: P. 
Blakiston’s Son & Co., Inc., 1937. Price, $5.00. 

This is a review of current trends of thought in the studj-^ of rhcumati.sm, 
including a consideration of etiologic and predisposing factors, pathologj" 
and treatment. The authors, who have had extensive clinical and experi- 
mental experience, have presented a reasonably coherent and complete 
picture of arthritis in childhood and chronic arthritis in the adult. Their 
critical viewpoint recognizes that many more fundamental facts arc needed 
before a completely satisfactory therapeutic regimen can be de\dsed. Yet 
their attitude toward therapeutic measures is pragmatic, maintaining an 
open mind toward the utility of measures not yet fully understood. 

The book first deals with acute rheumatic disease in children, then with 
chronic rheumatism. The first portion presents a detailed description of 
the underljdng pathology, though the precise nature of the responsible 
agents is still a matter of debate. The blood and tissues seldom yield 
viable microorganisms, and these often fonn different strains; though the 
blood serum may show high concentration of antibodies against strepto- 
cocci, this evidence is not sufficientl 3 ’’ specific to implicate any single strain. 
Furthermore, relapses may occur when the level of circulating antibodies 
is at its height. It is suggested that the most probable e.xplanation is that 
streptococcal infection lowers the defense against a virus, because virus 
bodies are found in pericardial fluids; the le.sions are similar to those pro- 
duced in known virus diseases. The possibility that allergic iihenomena 
are responsible is held to be plausible onl}'. The use of various drugs is 
described, although the full mode of their action is unknown. 

The second half of the book is devoted to chronic rheumatLsm. The 
riianj'- jiathologic features and symptoms that acute rheumatism and chronic 
rheumatoid arthritis have in common, such as nodules and evidence of 
infectious factors, are developed. Even the older osteoarthritic with his 
lesser degree of sjTstemic reaction, his predominant features of degenerative 
processes, is regarded as expressing the same or allied causes as are jiresent 
in his 3 'oungcr fellows. The ill-defined factor of tissue age determines in 
a large measure the contrasting features. This view is contrary" to the 
belief of others who regard the hj'pertrophic arthritic as presenting mcrel\' 
the effects of age and traumata. The authors regard the pathologic changes 
in h.vijcrtrophic arthritis as additionall.v reflecting the activitj' of some 
active infective factor. 

The authors believe that etiologic inquiries require recognition of the 
extra-articular features of chronic arthritis. Poynton would visualize the 
subjects of the disease as though bare of organs and composed of blood- 
vessels, l.vnqihatics and nerves onK-, with tlieir surrounding network of 
connective tissue. The “ Poj'ntongrani ” of this connective tissue skeleton 
of the rheumatics shows deviations from normal for it is in this s\'stom 
that the first pathologic changes ajjpear. Disturbances in the connective 
tissues arc followed b}* interference.s in the function of the “noble” organs. 
In joints the changes in the connective tissues are recognized a« arthritis. 
In addition to the articular manifestations usuall.v recognized, attentiem 
is directed to the extra-articular expre.ssions, including muscle atropln-, 
which is more than that due to simple disuse, and to neurovascular phe- 
nomena. The latter are regarded as important along with irritants and 
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tiaumatii ni (lie inodiiction of o'-lcojirllirilic p-itliolofO-. It is further 
einpliasizecl that this eonncctivc tissue bony skeleton is not a ^tatie .struc- 
ture, Imt that theic is an ebb and flow of its tnaferial coniponents that 
makes it susceptible to tlie influenee of toxic, nietabolie and psychic factors. 

The \snteis rcjjaid infcetious foci as sijriiificant in jirovidinj; noxious 
agents deliimeiital to tlie Kcneral welfare of the host, iait not as as iieccs- 
saiy fiist cause of the disease. A conservative attitude toward eradication 
of infected orRaiis is therefore advised. 

The authors’ new, that metabolic studies have contributed little to the 
uiidcistaiidiiii!; of iheumatism, ajipoar.s to the Heviewer to indicate a mis- 
taken sitrmtuance of the metabolic phases of rheumatism. The conven- 
tional outlook IS based upon a cursory review of the fact that purine iiietali- 
oJism Is not s\sfemieally disfuibed, that lactic aeitl, the acid-base balance 
and inor<;ani( s;dt metabolism are not iinifoimly deviated from normal, 
and tliat t!i< earboliydiatc tolcianec in arthritis is not ‘'sj)ccifical!y ” 
abnoi Ill'll 


In disfussnif; jiroteiii inctabolisiii no riiention is made of its relation to 
the inimn, the local increases of mcfabolically inactive fibrous tissue and 
the leduition of serum albumin which the arthritic often presents. Yet 
these all more obvious phases of disturbed iiitroRen nietaliolism than is a 
modification m the levels of circulatiiifr end products .such as uric acid, and 
urea The loimei deviations from normal represent, aloii}rwith the dcficii- 
cration of cartilage and modification m the matrix of bone, some of the 
higmficant c lunges of the protein comiioncnfs of the body. Xo mention 
IS made of hwiered cholesterol m atrophic nor of elevated cholesterol in 
li.vpcrtrophie arthritis, nor of the blood plasma volume increase in the 
atrophic as a jihase of disturbed water metabolism. Xo mention is iiiiide 
of the ebb and flow of tissue water during jieriods of elmnging degrees of 
stiffness and swelling However, even though the authors overlook several 
leatuics of disturbed metabolism, .siinicient data are presented to dcnion- 
strate the limitations of simple livpothesos regarding the etiologx* and nature 
of rheumatism. 


The endocrine system is regarded as involved in greater or !e«ser degree 
in the production of some jihases of the .symptomatology such as the vaso- 
motor phenomena wlncli ma}' underlie the predisposition of the tissues to 
rheumatisni No single component of the endocrine system is wholly 
lesponsible for the full jiicturc even in so-called climacteric arthritis, in 
le sense that thyroid dysfunction is responsible for niy.xedcma. The 
an lors point out that skin involvement is so frequent as to constitute an 
11 egra part of the disease. They' arc optimistic as to flic treatment of 
rieumatics, having confidence that an accurate diagnosis, an 
1,1 iirnT ? 4.1 ^ reliance upon systemically operative mcas- 

inrliinrii oi J^^o^'cry of tlic paticiit. Diet is handled as an 

Simi«^f!i Probleiii for each patient The use of grossly imbalanced 
tlinvoni, authors epitomize their whole attitude toward 

hv fiiSl mriH^ follow’ing facetious but hardly critical buminaiy: “stung 
frold stinS fi/f" histamine, soie from sulphur injections, itching from 
mil- thn f threatened with wholesale dental extractions, wc 

iifltip treatment rather than to piolong our rlieu- 

f principles ” 

TP r p Physwtherapy by Frank Howett, C.V.O.. iM.D , 

Llovd M R ^ Chronic Eheumatisni by Eric I. 

OMsoenW ’ are appended. In both of these the same 

innhn£? ^^“^tained, emphasizing the necessity for individualized 

leaaid £ tliP \ procedures at appropiiate times and with due 

legaid tor the patient’s geiieial condition. C. S. 
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The Cerebrospinal Fluid. By H. Houston IMerritt, M.D., Assistant 
Professor of Neurology, Harvard Medical School; Director of the Cere- 
brospinal Fluid Laboratory, Boston City Hospital, and Frank Fremont- 
Smith,'‘M.D., formerly Assistant Professor of Neuropathologj’-, Harvard 
Medical School; formerly Director of the Cerebrospinal Fluid Laboratory, 
Boston City Hospital. With a Foreword by James B. Ayer, M.D. 
Pp. 333; illustrated. Philadelphia: W. B. Saunders Company, 1937. 
Price, .S5.00. 

The authors of this interesting monograph are ideally suited to have 
written it. They have spent considerable time in a study of the subject 
and have made worthwhile contributions to medical knowledge in this field. 
The monograph was not written from a single point of view. Rather have 
the authors presented a group of facts. Many case histories with proven 
diagnoses are included to illustrate the points which are made. Laborator}" 
and clinical findings are clearly presented. There are 8 chapters, and in 
addition an excellent bibliography, and index of authors and subjects. 
The anatomy and physiology are briefly but adequately reviewed. The 
chemistry and pathologic physiology are thoroughly covered and man}" 
tables of data are included. The technique of lumbar and cistern puncture 
with clinical interpretations is well written and will prove of considerable 
value. The section on cerebrospinal fluid syndromes is the most extensive 
the Reviewer has found. The present volume might well be compared with 
Kafta’s “Die Zerebrospinalflussigkeit” which was published in 1930, The 
many typographical errors found in that volume are absent in the pre.=ent 
one. The present volume is more practical, and of course more easily used 
by the Englisli-speaking portion of the medical profession. It .should prove 
to be a constant reference for all those interested in this very important field, 

I. R. 


Lane Medical Lectures; The Mechanism of Heat Loss and Tem- 
perature Regulation (Stanford University Publications, Medical 
Science.s, Vol. Ill, No. 4). By Eugene F. DuBois, M.D., Medical 
Director, Russell Sage Institute of Patholog}"; Professor of Medicine, 
Cornell University Medical College; Physician-in-Chief, New York 
Ilo.spital, New York, Pp. 95; 41 illustrations. Stanford University: 
Stanford University Press, 1937. Price, Paper, S1.50; Cloth, $2.25. 
These lectures ]irovide an interesting review of the classical work on 
heat production and direct calorimetr}" on man, in which the author has 
played such an important role. He points out that the presence of a 
causal rclationshi]) between surface area and basal metabolism is uncertain, 
since the basal metabolic level can be maintained over a fairly wide range 
of conditions of dilTerent cooling capacity. Yet the rule relating the actual 
observed metabolism to the total surface area (or the relatively smaller 
effective surface area) in various sjiecics is found to hold with a few excei>- 
tions, which are noted. 

The student reader may find difficulties in a terminolog}" which does not 
always conform to ordinar}" u.sage. Thus the author state's “the insensiijle 
jierspiration includes not only weight loss due to vaporization— but al.'^o 
the slight exce.«s in the weight of carbon dioxide eliminated over the o.vygcn 
absorbed.’' This is not the common u.sage of the tenn “insensilfle per-spira- 
tion'’ and a similar unorthodox use of terms is again exemplified when he 
describes Hardy’s e.vperimcnts on temperature sen.^ation. He .-ay.' thc-'f" 
establish “the laws of .cumm.ation which har'e practic.ally ruled out the 
factor of facilitation.’’ IMost physiologists would state that these cxjK'ri- 
ments indicated a spatial summation of .'^ensation.e by a proces.' prol^ably 
actually dejiendent on centnd facilitation. H. B. 
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TlIE MAN-AGHMnNT 01' THi: PNOUMOSIAS I'ot (''[f 

Rtiiclciits Bv Jnssn G. M. Buu.o\va, B.A., • 

of New York Univen^ity College of Mcdtcnie; \ isitinR Phy - 

cinn nnd Director Littauer Pneumonia 

Visiting Physician, Willard Parker Hosju aj. PjV -Ob, 12 ilhM rations. 
\cw York: O.xford University Prcs.s, 19.1/. Price, $S..)0. 


Too long has there been a tendency in some parks of the profc.'.^imi to 
rest content in diagnosi.s with the attempt to 


wnii uiu (li.stiiignish l/elween lobar 

and bronchopneumonia. In this book the author K !" 

tivclv brief form the currently acccjited ideas concerning the ’''"’'f ^ 

of the ])ncumoniah. .Adequate empha.si.s is given to tlie imiKirtance f'f ^ 
nizing the pneumonias ns a group of siiecific bacterial diseases winch t.ircliil 
bacteriologic study alone can dilTerentiate. A Ll io 

Neufckl metliod of pneumococcus typing i.s iiic.ludcd. lifft-T* “T 
to the work of the late Georgia Copper m identifying siK-cifically Ijp ■' 
to XXXII which in the past wore customarily designated as Group i \ - 
Manv chans and tables illustrative of the higher pneuinococc.us types ns 
well as the more common types are .shown. Ihe more frequent j eiicoi 
tered organisms, exclusive of pneumococci, that may produce imeiimon 
are dealt v ith in sufTicient detail. 

The management of the pneumonias is discussed as much as tlic 
at present allows from the standpoint of etiologj-. Seventy-mne page.' ar 
devoted to serum therapy and G9 to oxygon therapy. .Ainoiig other ? 
included are general treatment, sedation, glucosi*, chlorides, (lUininc a 
quinine derivatives, digitalis, artificial pneumothorax and the more recen . 
introduced ralibit antipneuinococcus serum. , , . , . i . •,„r 

The format is attractive and the material presented .should !"d Jii loweri g 
the present pneumonia mortality in the United States by 
knowledge that is now available concerning the im])ortancc and feasiDUik 
of early specific diagnosis and treatment. 


Der PsYCHiscHE Hestitutionseffekt. Dus Prinzip der psychisch be- 
dingten Wiederherstellung der ermiideten, der erschopften und der er- 
krankten Funktion. (The Psychic Re.stitution EfTect. The 1 |'”*-’'lT 
of Restoring the Fatigued, Exhausted or Diseased Function by I .syciuc 
Influences.) By Dr. med. Otto Lowexstein, vorher ordpntl. l rofe.'.'Or 
und Direktor des Patliopsychologischen Tnstituts der Universitiit 
sowie leitender Arzt der Rheinischen Provinzial-Kinder-Heilanstalt lur 
seelich Abnorme in Boon. Nj'on (Schweiz), IGinik I.a Mdtairie. 1 1>. 
92; illustrated. Basel; Benno Schwabc & Co., 1937. Price, Francs 
suisses, 8.00. 

This little monograph, illustrated by a number of impressive graphs, 
tells in plain language a story Avhich should be interesting equally to P".' 
ologists, psychologists, neurologists and syphilologists. The pupillary j ^ 
IS recorded cinematographically under controllable conditions of hS ' 
stimulation. When the pupil is stimulated for 1 second periods, w ' | 
intervals of 2 seconds, the reaction decreases graduallv, and eventual } 
the pupil fails completely to react to light. Sluggishness of contraction 
pd dilatation, increase of latency of contraction, later its replacement by 
initial and Anally by paradoxical dilatation mark the path of the 
of the pupillary reflex. Seven well-characterized stages of the fatigue 
phenomenon are difierentiated. They follow one another in regular 
sequence but at an indhddually varying time interval. The appearance 
of fatigue is accelerated by noxious conditions, such as blue light, by 
increases in the frequency of stimulation, in the duration of the single 
stimuli and in their strength. With each subsequent experiment tiie 
restitution time becomes longer and the quantity of residual fatigue lU' 
creases. All these observations prove that in fact the central function is 
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exliaustecl and that adaptation does not play a part in the phenomenon. 
Tlie pupillary reflex which has become completely fatigued and has dis- 
appeared can be restored immediatel}'’ by sensory stimuli or verbal sug- 
gestions leading to fear or painful sensations or to joyful emotions. While 
the latter remain effective in restoring the fatigued pupillary reflex as long 
as they are able to produce a pleasant sensation, the stimuli accompanied 
by negative emotions gradually fail to elicit the phenomenon of psychic 
restitution. The cinematographic record shows that the reaction of the 
fatigued pupil to light, following a sensory stimulus, passes backward 
through the same seven stages which characterize the fatigue phenomenon. 
The “defatiguing” effect of sensorj'’ stimuli were shown also in the .slightly 
abnormal patellar reflex, fatigued by 4 previous stimuli, in a patient with 
initial tabes. The effect of psychic restitution upon tlie pupillarj' reflex 
is present also when the reflex is partially damaged bj’’ disease. This is 
true in syphilitics as well as in postencephalitic Parkinsonians. The slug- 
gish reaction in the former, the tonic in the latter regains its fast, prompt 
and extensive reflectory movement after psychic or sensory stimulation. 
No restitution effect can be produced once the pupil becomes completely 
fixed, even though the pupil may still enlarge the psychic influences or 
painful stimuli. These two phenomena, therefore, seem to be independent 
of each other. The degree to which pupillary function made abnormal Ijv 
organic disease can be temporarily restored by psychic restitution gives 
an indication as to how far the function can and should be revived by 
treatment. Observation of a person with a Horner .syndrome suggests 
that the appearance of psychic restitution depends on the integrity of the 
sympathetic innervation. It is possibly a general rule that the vegetative 
functions are kept alive by continuous restitution through s 3 mipathotic 
stimuli. 

This booklet, full of well-organized facts and void of undue hypotheses, 
makes fascinating reading. F. L. 


IhiACTicAi. Puoctology. By Louis A. Buie, A.B., M.D., F.A.C.S., Head 
of Section on Proctologj’’, The Majm Clinic; Professor of Proctologj', The 
Majm Foundation for Sledical Education and Be.‘;earcli, Graduate School, 
University of Minnesota. Pp. 512; 152 illustrations (2 in color). Pliila- 
delphia; W. B. Saunders Companj', 1938. Price, 86.50. 

The author’s book is well named. From his rich experience he has 
written a book filled with practical and useful information concerning his 
sjiecia! subject. Psychologic aspect of the attitude of the plij'sician and 
patient in making anal and rectal examinations and in carrjdng out the 
necessary treatment are first discussed. After a description of the techniijue 
of e.xam illation, tlie author considers the anatomj’- of the anus and lower 
rectum. His chapter on pre-operative and postoperative care is u-ritten 
with a background of handling patients and miglit well be followed by 
man.v general surgeons who. have occasion to perform operations on the 
lower rectum and anus. He then discusses in detail the various disca.^c.'^ of 
this region. Tlie book ends with a chapter on diets and various prescriii- 
tions which he has found useful in his work. It is beautifully illustrated 
throughout and is one which should be invaluable to surgeons and internist *- 
alike, whether diagnosis or treatment of the lesions of this region is ncces-ar^- 
in ])ractice. 

The single criticism to ni.ake of the book is that some of his recommended 
treatments are not tho.se which would be found practical in the ordinan,- 
practice of proctologj'. For instance, in his chapter on anal fis.'Tirc he 
recommends a more radical treatment than is usualh' found neccssarj- and 
no mention is made of the value of oil-soluble ane,«thetics in this condition. 
In the chapter on anal jiruritus his procedure of infiltnitifni of alcohol 
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sufficient to produce n slough is rarely necessary. A comjdete and l)caufi- 
fully illustrated chapter on ulcerative colitis gives in detail ideas which 
lie and Dr. Bargen have previously published. 

The book is written throughout in the author’s forreful manner, the 
use of the fir.'t iicrson cmjiha.sizing the iwrsonal exiierienee of the author 
with the diseases and treatments which he is discussing. Anyone who is at 
all interested in jiroctology will count this liook as among his most valuable. 

L. F. 


Tun PusTOouTUM ExAMiN’.vrioN. By Bidnuy h’Aitmm, M.D.. As.sociute 
in Pathologi,', Harvard Medical Kehool; Pathologist to ’^I'lie Infants’ 
Hospital and the Children’s Hospital, Boston. Pp. 2(11 ; S2 illustrations. 
Springfield, 111.: Charlc.s C Thoma.s, 1047. Price, .S.’l.oO. 

Tins liook is dc.signcd for ready referenee as a guide to an adequate 
method of performing autopsies. Tliongh there is .already in Engli.sh a 
very satisfactory inexpensive volume of this lyj>e, by Coman, this work 
wilt he useful to beginners in pathology and to those who perform but 
occasional postmortems. The material is clearly and fully ]>rcscuted. 'riic 
drawings arc of considerable aid in delineating actual techiiifiue. The 
incorporation of special procedures and methods for infants and children 
lb \sorth while. S. L. 


Vitamins in Theory and IbiAcricE. By Leslie .1. Hahkls, Sc.D., 
D.Sc., Nutritional Laboratory, University of Cambridge, and Medical 
Research Council. Pj). 242; (50 illustrations and 44 tables. Second 
edition. Cambridge: University Press, 10.37. Price, S3.00. 

If tlic miineroiis small, seinipopular books on the vitamins are to keep 
pace with a rapidly accumulating literature, both clinical and cxpcrimcnt.al, 
new editions will have to be publi.shcd frequently. A second edition of thi.s 
excellent compendium within two years of the first edition has, so far as 
possible, brought the information up to date. It tells tlic whole vitamin 
story which is always of fresh interest and uses it ns a text to philosophize 
about the great scientists as the c.atalysts of scicr'’'^"’ ""'ic illus- 

trations are many and varied, making visible the ■■ • ; ' in man 

and 111 experimental animals, the great scientists and laj' exiicrimentei's 
wlio revealed the existence of the vitamins, and the substances themselves 
m their crj'stalline forms. The clinical applications of the vitamins arc 
iscussea at length and tlierc is a_ supplementary section on dietetics that 
mig It make a good panijihlet to circulate separately. Presented originally 
in ec ure torni, the text has preserved an easy, conversational tone. 

E. W. 


Chronicle of Medicine and Doctors in Colonial 
Philadelphia By Cecil K. Drinker, M.D., Sc.D., Professor of Physi- 
-u T School of Public Health, Harvard University. 

Pnee S3 5() York; Oxford University Press, 1937. 

Drinker, the author’s great great grandmother, kept a 
celebrated diary with almost daily entries from 1758 to G daj'S before her 
ea 1 m 1807. Staying much at home, mother of 9 and grandmother of 29, 
' .{y filled many pages of her 36 home-made volumes with accounts 

T p and references to the physicians who attended them, 

ohn Redman, Adam Kuhn, Rush, Shippen, Physick and other worthies 
ive again m these {lages of excerpts of medical interest from the voluminous 
cord. Childbearing, tuberculosis, smallpox, dysenteries, malaria and 
yellow fever receive chief attention ; but a ivise selection that avoids tire- 
some repetition gives, as tlie most vivid picture of all, the domestic medicine 
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of a cultured household over an important transitonal period of medical 
history. Though the Drinkers inevitably figure prominently, the author 
of this volume does not hesitate to digress into general fields, such as the 
development of forceps and male midwives in obstetrics, Lady Montague 
and inoculation for smallpox, and the progress of medicine in the 19th cen- 
tury. (Here one might well question the author’s dictum that “nowadays 
our large cities are healtliicr places than is tlie country.’’) Clearest of all 
emerges from her own record the doughty figure of Elizabeth Drinker 
herself, faithfully giving daily purges, injections, vomits, glysters and 
blisters to her loved ones as directed; yet with intelligence enough earlj’^ to 
advocate vaccination over inoculation and independence enough on occa- 
sion to differ from Dr. Redman in his diagnoses. Our ancestors’ constant 
struggle with disease and their comparative ]ielplessne.ss in dealing with it 
seldom has been more strikingly portraj’^ed than in these humble ])ages. 
“Not So Long Ago— But What a Difference’’ is the amended title that will 
suggest itself to many a reader of this illuminating record and perhajis that 
is just what the author intended. E. K. 


A TBXi'-nooK OF Medical BACTEnioLOGV. By R. W. FAmnnoxHEn, 
D.Sc., M.D., M.R.C.P., I..ecturer in Bacteriology, Universit 3 '’ of Man- 
chester; late Research Fellow in Bacteriologjs Lister Institute, London. 
Pp. 437; 12 illustrations and 32 tables. St. Ixtuis: The C. V. Mosbj' 
Company, 1937. Price, S4.50. 

In the space of 437 pages it is impossible to present an exhaustive treatise 
on all phases of bactcriolog 3 L The author, therefore, limited himself to 
the application of bacteriologj'' to medicine and public health. Not trying 
to save space by presenting onl.y the well-established facts and conclusions, 
the author considers various controversies and problems which are con- 
fronting bacteriologists and medical men. The general jilan for consider- 
ing bacterial diseases was: 1, The identification of jiathogcnic bacteria; 
2, the immunologic diagnosis of disease; 3, the detection of individuals 
susceptible to the disease; and 4, specific projihj'laxis and therap}'. The 
book is well printed, easil}' readable and beautifully bound. It is veiy 
good for beginners or those desiring an elementary treatise, but inadequate 
for advanced students or as a reference book. No references arc cited and 
there are ver}^ few tables and illu.strations. 11. M. 


A PEDi.vrniciAN in Seaucii of Mental Hygiene. B.v Bho.vso.v Crothehs, 
M.D., Assistant Professor of Pediatrics, Harvard Medical School; Visit- 
ing Phj’sician to the Children’s Hosjntal, and to the Infants’ Hospital, 
Boston. Pp. 271. New York: The Commonwealth Fund, 1937. Price, 
S2.00. 

Having insight into neurologj', this pediatrician realized that if adequate 
care was to be accorded children handicapped b,v nervous disorders, proper 
consideration must be given the educational and emotional elements of each 
situation. The subject matter is pre.sented under three major lieadings: 
Mental Hj'giene in tlie Practice of Medicine, Mental H.vgienc in the Teach- 
ing of Medicine, and Towards ?kleeting the Pediatrician’s Responsibility. 
In the last, is a chapter entitled, A Teaching Exiicrimcnt in .Action. Here 
are groujicd children showing neurologic difiiculties: 1, Those with acute 
diseases necessarih' treated according to established method^; 2, tho'-e 
with “diseases that are remorsele.^sK'- jirogressive,” whose care also is a 
strictl.v medical matter; 3, children left with some residual p}n>ical or 
mental handicaj), which ncce.^sitates the assistance of non-medical workers. 
The “search” is ended. The author is revealed as having understandim: 
of the entire mental hj’gienc moi’cmcnt and one is convinced that in this 
realm of endeavor there is need of properh' tniined pediatriciaiw. 
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The Diagnosis and Theatmbnt ok Sexuad Disohdeus in the Made and 
Femade Including STKitiLm- and Lmi’otence. Ily Max IIuiineu, 
M.D., fomicily Chief of Clinic, Gciiito-urinan’ Dcparlrnont, Ml. Sinni 
Hospital Disponsarj’; Attending Ccnito-iirinan’ Surgeon, Bellevue Hospi- 
tal, etc. Pp. 490; S illustrations. Philadelphia: F. A. Davis Company, 
1937. Price, ?5.00. 

A treatise that has called forth a fourth edition and 21 reiirinting.i 
of previous editions hardly needs more than that attention be called to 
the pre.scut opportunity of students of tlii.s subject. Thcrc is much new 
material incorporated, and a considerable part of the empirical therapy 
deleted. Stcinach’s operation is put in its proper place; as an admirer of 
Freud, the author gives him just due; the endocrine knowledge of todaj' 
is too briefly utilized, and one looks in vain for the technique of a sper- 
matozoa count so valuable in estimating the re.sponsibility of the male in 
a sterile union. The book is exceedingly well written and well Iialanccd, 
with abundant therapeutic suggestions drawn from the author’s long 
experience in this specific field. A. R. 


Internation.\l Clinics. Vol. IV. Forty-.«cventh Scries, December, 
1937. Edited by Louis IIamxlvn, M.D., Visiting Physician, .Tohns IIoi>- 
kins Ho'ipital, Baltimore, with 13 Collaborator.s. Pp. 343; illustrated; 
1 colored plate. Philadelphia: J. B. Lippincott Company, 1937. 

Of the 23 articles in this volume, 9 arc on surgical conditions within the 
abdomen; the rest arc distributed over the fields of Pediatrics. Urologj’, 
Endocrinolog}' and Infectious Diseases. The opening article by Spies and 
Cooper on the diagnosis of pellagra is the most interesting to tlie Hevieiver, 
Its 5 case reports, characteristic of difTcrent tyiics of the disease, and richly 
illustrated with 21 figures and 1 colored jflate, should be of iiermanont 
value to many, E. K. 


NEW BOOIvS. 

Alcohol. One Jl/nn’s Meat. By Edward A. Streckbr, A.M., M.D., fSc.D., 
Professor of Psychiatry, School of Medicine and Graduate School of 
Medicine, University of Pennsylvania, etc., and Francis T. Chambers, 
Jr., Associate in Therapy, Institute of the Pennsylvania Hospital, Phila- 
delphia, Pp. 230. NeivYork: The Macmillan Company, 1938. Price, 

Practiml Proctology. By Louis A. Buie, A.B., M.D., F.A.C.S., Head of 
Section on Proctology, The Mayo Clinic; Professor of Proctology, The 
Mayo foundation for Medical Education and Research, Graduate 
PI I.® ,Umversity of Minnesota. Pp. 512; 152 illustrations (2 in color), 
p 547)™*^' Company, 1938. Price, 86.50. (Review, 

A Textbook of Hematology. By William Magner, M.D., D.P.H., Patholo- 
gist, Saint Michael s Hospital, Toronto, Canada;, Lecturer in Pathology, 
University of Toronto etc. Pp. 395; 23 illustrations, 3 colored plates 

Price^SISO^^' Blakiston’s Son & Co., Inc., 1938. 

Fractwes and Dislocations for Practitioners. By Edwin 0. Gbckelbb, 
M.D., i^ello^y of the American College of Surgeons; Fellow of the Ameri- 
can Academy of Orthopedic Surgeons. Pp. 252: 213 illustrations. 
Baltimore: William Wood & Co., 1937. Price, S4.00. 
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Textbook of Experimental Surgery. By J. Markowitz, M.B. (Tor.), 
Ph.D., M.S, in Experimental Surgery (Mink.), Research Associate, 
Department of Physiology, XJniversit}’' of Toronto; formerly Professor 
of Physiology, Georgetown University School of Medicine, Washington, 
D, C., etc. Pp. 527; 330 illustrations. Baltimore; William Wood & 
Co., 1937. Price, S7.00. 

Le Traiiement de la Ihiberculose Pulmonaire par la Tvberculine. By Dn. 
M. Jaquerod (Leysin). Pp. 43; 2 plates. Lausanne: Librairie Payot 
et Cie., 1937. Price, Sw, fr., 2.50. 

Physicians’ Vitamin Reference Book. Pre,senting to the Clinician a Useful 
Compendium of the Latest Facts about Vitamins. By the Medical 
Division, Professional Service Department, E. R. Squibb & vSons. Pp. 
126; 10 illustrations. New York: E. R. Squibb & Sons, 1938. 

Practi'tionere should find this handbook of great value. In not too condensed 
form, it covers the deficiency diseases, in both early and late manifestation!,, and 
gives in detail the food and other sources of the vitamins, and human requirements. 

E. W. 

The Medical Clinics of North America, VoL 22, No. 1 (Chicago Number— 
January, 1988). Pp. 264; 42 illustrations. Philadelphia; W, B. Saun- 
ders Company, 1938. 

St. Thomas’s Hospital Reports. Second Series, Vol. II. Editors; PnoF. 
0. L. V. S. deWesselow, Mr. C. Max Pate, assi.sted by Mu. N. R. 
BARRErr, Dr. J. St. C. Eekington, Dr. A. J. Wrigeey. Vp. 271; 
illustrated, London; St. Thomas’s Ho.spital, 1937. Price, 76. (kl. 

This second volume of St. Thomas’s Hospital Reports, under the new system 
of including original articles i-efleeting recent work at the hospital, contains 2.'1 
rather brief clinical papers on a wide variety of subjects. There are also al)striicfs 
of 2S articles and a list of other publications by members of the hospital .staff. 

The British Encyclopedia of Medical Practice. Including hledicino, Surgery, 
Obstetrics, Gyntecologj’-, and Other Special Subjects. Vol. 6. Gonor- 
rhoea to Hydrotherapy, Under the General Editonship of Sir Humthry 
RohhESTON, Bt., G.C.V.O., K.C.B., M.D., D.Sc., D.C.L., LL.D., Emeri- 
tus Regius Professor of Phy.sic, Cambridge, etc. With tlic assistance in 
a consultative capacity of F, R. Fraser, M.D., F.R.C.P., G. Gray 
Turner, D.Ch., M.S., F.R.C.S., .Tames Young, D.S.O., M.D., F.R.C.S. 
(Edin.), F.C.O.G., Sir Leonard Rogers, K.C.S.I., M.D., LL.D., 
r.R.C.P., P.R.C.S., F.R.S., and F. M. R. Walshe, O.B.B., Jil.D., D.Sc., 
F.R.C.P. Pp. 650; 89 text illustrations and 7 plates. London; Butter- 
worth & Co., Ltd., 1937. Price, S12 per volume. 

Pxdmonary Tubcrcidosis in Practice. A Modern Conception. By R. C. 
Wingfield, B.A., M.B., B.Cir., F.R.C.P., Medical Superintendent, 
Brompton Hospital Sanatorium, Frimley; formerly Tuberculosis Officer, 
St. Thomas's Ho,spital. Pp, 122; 25 illustrations and 1 insert (in color). 
Baltimore: William Wood ifc Co,, 1937. Price, $2.50. 

Lectures on the Epidemiology and Control of Syphilis, Tuberculosis, and 
Whooping Cough, and^ Other Aspects of Infectious Disease. (The Abnaham 
Fiexner I^ccturcs, Series No. 5.) Bj' Thorvald M.adsen, M.D., Director 
of the State Serum Institute of Denmark, Copenhagen; Chairman of the 
Health Committee of the League of Nations. Pp. 216; 21 illu.^tration.-'. 
Baltimore; The Williams it Wilkins Company. 1937, for Vanderbilt 
University, Price, S3.00. 

.4 Practice of Orthopxdic Surgery. By F. P. I^IcI'.IuuR.w, M.B., M.Ch.. 
F.R.C.S. (Edin.), Director of Orthopa^tlic Studio.^: and I.ecturer in 
Orthop.a?dic Surgery, Liverjxjol University; Honoran.' Orthop.T?dic Sur- 
geon, David Lewis Northern Hospital, etc. Pp. 471; ITS ilhi-tnitinns. 
Baltimore: William Wood iL Co., 1937. Price. .9.5,00. 
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NEW EDITIONS. 


Operative Gi/nccologu. By IIauuy Stuhgkon Ciiossr.N, M.D., Pyofe^^-or 
Emeritus of Clinical Gyiieeologj-, WasbiDi^ton Univerhity Sdiool of 
Medicine, Gynecologist to the llarnes, St. Louis Maternity, aiul St. 
Luke’s Hospitals, etc., and IIoiikht Ciiossk.v, M.D., As-istant 

Professor of Clinical Gynecology and Obstetrics, Washington Univcri'ity 
School of Medicine; Assistant Gynecologist and Obstetrician to the 
Barnes and St. Louis Maternity Hospitals, etc. Pp. lO/C); 12(11 illus- 
trations including d colored plates. Fifth edition, revised and reset, 
St Louis The C'. V. Mosby C'oinpany, IDdS. Price, $12..')0. 

“The set on years since the last edit inn of this unrk eoiistitii to a nernxi of iinusua! 
acti\it> in scaichinR out the finniamentals of K.viK>coln(;ii' iiliysiolocj' jiiul struc- 
luro and in applymR such kiinuleilae to the (iiie of diseased conditions. This 
uiteiihne study has estendod also to oui thenipoutic icsources -old and new, 
modn'al and huifacal — K'vini; a much IhUIci undcrslandiiiK of their iiossdiiiitics 
and limit.itions . . Worthy of emphasis aKo is llie endeavor to found every 
deiision foi opoiation on Rubstantml and cleurl,\ understood reasons which justify 
the iisk. and then to loducc that risk to the mmimum by cntical pre-operative 

examination and luepaiation and by efTeetive iiostoperntive eare " The 

mam object of this work remains "to imsh the ficbl acaiiist disease liy jiresentmp 
tfie aihances of suiKery as applied to the relief of jjyneeoloKie diso.a.scs m a wav 
whuh will (Jive praetienl aid to the aurueoii eeekinj; help on these problems.” 
(Fiom scnioi authoi’.s Picfatc ) 

Applied Pharmacology. By A. .1. Clmik, M.C., M.D., F.R.G.P., 
Professor of Materia Mcdica and Pharmacology in the University of 
Edinburgh, formerly Professor of Pharmacology in the Univeraity of 
Capo Town, and later m the Univcr.sity of D)ndon. Pp. 078; S3 ilhi'?- 
trations Sixth edition. Philadelphia: P. Blakiston’s Son & Co., Inc., 
1938. Price, 85.00. 

Practical Bacteriology, Hxinatology ami Animal Paramlology. By E. R. 
Stitt, M D , Sc.D., LL.D., Rear-Admiral, Medical Corps, and Surgeon- 
General, U S. Navy, Retired; formerly Associate Profcs.sor of Medical 
Zoology, Uuiverbtty of the Philippines; Paul W. Clough, M.D., Chief 
of Diagnostic Clinic, Johns Hopkins Ilospital; As.sociatc in Medicine, 
Johns Hopkins University, etc.; and Mildheo C. Clough, M.D., formerly 
Fellow in Bacteriolog}’ and Instructor iu Medicine, Johns Hopkins Uni- 
veisity. Pp. 961; 208 illustrations (4 in colors). Ninth.edition, rewriP 
ten, revised and enlarged. Philadelphia: P. Blakiston’s Sou & Co., Inc., 
1938. Price, 87.00. 

The Compleat Pediatrician. Practical, Diagnostic, Therapeutic and Pre- 
ventive Pediatrics. By Wilbuht C. Davlson, M.A., D.Sc., M.D., 
Trofessor of Pediatrics, Duke Universit 3 ' School of Medicine, and Pedia- 
trician, Duke Hospital, etc. Pp. 275. Second edition, completely 
lewntten lor the use of medical students, internes, general practitioners, 
p'*^ ^83 Durham, N 0.: Duke University Press, 1938. 


™ completely lex-ised that it misht be 
at .n ?®'*‘ate!Cian,’ w.vs written because of the additional pedi- 

has .accumulated during the past four years. The gieat 
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ECTOPIC PREGNANCY. 

While ectopic pregnancy is no longer the curiosity it was a genera- 
tion or two ago, it still holds much interest for the gynecologist a.s 
well as for the general practitioner. The treatment of the condition 
has become well standardized in the average case but in some of the 
unusual cases there is still room for discussion. Likewise the diagnosis 
of the case which presents a te.xtbook picture seldom eludes the average 
practitioner, but in the atypical cases, and there are many of them, 
the attending physician’s diagnostic ability may be severely tested. 
We do not definitely know why these pregnancies develop outside of 
the uterus but the theory which has been advanced by Frankel and 
Schenck^ is at least interesting. Along witli other observers they have 
demonstrated healthy endometrial ti.ssue in tubal lumina whether or 
not they were the site of pregnancy. They haA-e found such tissue 
present at the site of a pregnancy in S7.o% of cases where they have 
made a careful search and believe that it is present at the outset in 
100 % of the cases. In 1 case, they found endometrial glands in the decid- 
ual tissue, which they believe proves that the decidual reaction was 
caused by the response of the endometrial elements and not the tubal 
structure itself. This ectopic endometrial tissue was found in 1 out of 
204 normal cases, an incidence of 0.5% which corresponds to the ratio of 
cotopic to intrauterine pregnancy. According to their theory, all ectopic 
jiregnancies, tubal or otherwise, occur because of nidation of the fertil- 
ized ovum in a locus of ectopic endometrial tissue to which the o\um is 
chemotactically attracted. The fate of the gestation depends upon the 
amount of endometrial tissue present to undergo the dceidunl reaction 
and upon the depth of penetration of the ovum beyond the border.^ of this 
decidua. It has been repeatedly statetl that a tulial pregnancy may lo.se 
its position in the tube and implant itself .-secondarily elsewhere, con- 
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tinning its growth in the new site. They do not l)elieve thnt tliis is 
possible because tlie embryo de])enfls upon the maintenance of a free 
flow of maternal blood around itscltorionic villi. ^Yhen the trophoblasl 
is confined in decidua, the embryo is nourished, but when the villi 
break their bounds, tliey become embedded in blood clot and the 
embryo is in a short while asphyxiated. They state that it is iinpos- 
sible for an embryo once surrounded by coagulated blood to extricate 
itself when deposited in a fre.sh place and recommence its develojjrnent. 
Whether tubid rupture or tid)al abortion occur the fate of the embryo 
is sealed from the moment the perifetal coagulation start.s. Hence the 
existence of an ovarian pregnaJJcy, an abtlominal prcgnaiiey, or an 
intraligamentous pregnancy cjinnot follow on its extrusion from the 
tube but exists because it begins its <!evelopment primarily in the.se sites^ 
Diagnosis, in discussing the <lingnosis of tui)ai jwegnancy, Muthieu' 
is of the opinion that the typical history of a missed menstrual period, 
sharp lancinating pain in the lower part of the abrlomen, followed by 
fii/.'/.incss, weakness and faintne.ss, soreness in the abdomen, anrl bleed- 
ing from the vagina, represents only a small percentage of all the cases 
of tubal pregnancy. Tlie others, not typical, are at times very diflicult 
to diagnose. There are patients with symptoms and complaints so 
minor or so bizarre that the physician may actually wonder whether 
nr not there is anything wrong at all. There is no doubt that many 
cases go undiagnosed and that the effects go unnoticed. For those 
who like the finer points of diagnosis, he presents S types of pain which 
are met in this condition, all explainable on a pathologic basis: 1. 
Acute lancinating pain coincident with rupture of tlie tube; 2, dull, 
constant pain associated with stretching and slow tearing of the tube 
before rupture; 3, crampy, almost constant pain caused by peristalsis 
of the tube and dilatation of the distal end of the tube during a tubal 
abortion; 4, soreness and tenderness of the entire abdomen caused by 
irritation of the peritoneum from the escaped blood; 5, phrenic or 
shoulder pain produced when the blood gets high in the abdominal 
cavity, under the diaphragm, and irritates the plirenic nerve endings 
(this pain is felt on either or both sides of the neck); G, pain elicited by 
the deep muscle resistance that results when the palpating fingers sink 
deeply enough to cause pressure on the parietal peritoneum. W hen 
tWe is free blood in the abdominal cavity, palpation of the anterior 
abdominal wall is almost pathognomonic. The abdomen is usually 
not distended. There is generalized pain or soreness over the entire 
abdomen and with fairly light palpation the fingers will sink part way 
into the abdominal wall without resistance, only to be met by a rather 
doughy resistance as the fingers sink deeper. This tenderness is quite 
unlike that of the acute firm resistance and tenderness one finds in 
acute appendicitis with peritoneal involvement; 7, pain produced by 
moving the cervix or fundus; 8, generalized pelvic tenderness and p:ii*) 
pioduced by the palpating fingers. It should be realized that all of 
these pains^ are not present in every case but their enumeration should 
rnake us think of them. To the Reviewer, the pain produced by motion 
of the cervix during pelvic examination, while not stressed much in 
niost textbooks, is of extreme diagnostic importance and is seldom 
absent. ^ This pain is usually excruciating and is rarely found except 
in ectopic pregnancy. 
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In regard to pregnancy tests such as the Aschheim-Zondek or any 
of its modifications, it should be remembered that a positive test 
means that there is living chorionic tissue present, hence the test can 
be positive even when the fetus is dead. A negative test merely means 
that there is no living chorionic tissue present, therefore the test will 
not e.xclude the diagnosis of ectopic pregnancy. Moreover the test, 
if positive, gives no indication as to whether the pregnancy is intra- 
or e.x'trauterine. In regard to a diagnostic aspiration of the cul-de-sac, 
Mathieu does not consider it entirely harmless and he does it only 
when the presence of fluid in the pelvis is obvious, under which condi- 
tions it is often an important diagnostic procedure. The sign described 
by Cullen is the presence of an ecchymosis in the tissues of the umbili- 
cus. There must be not only an actual hernia but also some break 
in the integrity of the peritoneum at this site so that the blood can 
actually reach the subcutaneous tissues. He has found the sign to be 
e.xtremely rarely present and that is also the experience of the Reviewer. 
(The Cullen sign is rarely seen in early cases.) The urobilinogen and 
icterus index tests are of value in determining the presence of a hema- 
toma or of blood in the process of absorption and hence might point to 
a ruptured ectopic pregnancy. -The blood sedimentation test is of 
little direct diagnostic value, a rapid rate usually rules out ectopic 
pregnancy while a slow rate is infrequent in the presence of a pelvic 
abscess or salpingitis. He has used hysterosalpingography in several 
cases as an aid in diagnosis with practically 100% correct diagnoses. 
He has been able to visualize a tubal abortion and has established 
what seems to be a pathognomonic Roentgen ray sign for a tubal 
pregnancy in the midportion of the tube. In cases of tubal pregnancy 
aborting from the distal end of the tube, the injected oil enters all the 
crevices between the aborting pregnaney and the walls of the distal 
end of the tube in such a way that it literally drapes itself about the 
mass and allows the oil-covered mass to be visualized by the Roentgen 
rays. In his cases of tubal pregnancy in the midportion of the tube, 
the injected oil went down to the site of the pregnancy and, because 
this site was well sealed off, ended abruptly and showed in a charac- 
teristic shadow. While this procedure should not be done routinely, 
if done carefully it should be harmless and if both tubes fill normally, 
at least ectopic pregnancy can be ruled out. This test should be of 
particular value in differentiating ectopic pregnancy from the internal 
hemorrhage associated with a ruptured ovarian follicle or corpus lutcuin, 
in which differentiation no other tests are of much assistance. 

Ruschbeck’ states that the diagnosis of ectopic pregnancy presents 
no difficulty when the usual signs of a ruptured gestation sac arc pre.-<cnt 
such as internal hemorrhage, hematocele and peritoneal shock. In 
those cases in which the pregnancy runs a more chronic cour.se there 
may be considerable difficulty in diagnosis. In such eases the mcnstniai 
history may be the only diagnostic sign of importance. He has inve.sti- 
* gated the history in 14-3 cases and found that in 141 of them it conformcfl 
to one of three types. In the first k'^pe the history is only that of 
amenorrhea and there were 17..5% of the cases in this group. The 
second type, which was that shown by over half (5S%) of the patients, 
consisted of a period of amenorrhea followed by continuous bleeding. 
In the third type, comprising 23.1 % of the ca.ses. the history was that 
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of an atypical period at api)roxiniatciy the usual time, either more or 
less bleeding than usual, then a free interval followed by continuous 
bleeding. Therefore in any patient who exhibits any one of these 
three types, particularly if accompanietl i)y pelvic discomfort, a pelvic 
examination should be tlone and if no 
made, the patient should be kept tinder ■ '■ 
becomes clarified. 

Another study of the diagnostic value of 
based on a scries of 1 53 cases bas been made by 
In 9% of the cases irregular bleeding over a period of several months 
barred definite conclusions. In 38 % the bleeding followed definite 
amenorrhea, but in 53% there were no previous menstrual disturb- 
ances. In these cases, the bleeding started cither during the inter- 
menstruum or at the expected time, presumably as a normal period, 
but was unduly prolonged. The latter type of bleeding is very mislead- 
ing, especially if there are no local symptoms. Observation of the 
bleeding often gives definite clues. At the onset there may be copious 
bleeding with the expulsion of clots and tis.s\ic luit this may occur with 
intrauterine abortion and only histologic examination can differentiate 
between the two conditions. In uterine abortion, the blood remains 
red but in ectopic pregnancy the discharge gradually a.ssumcs a dirty 
brown color which is almost pathognomonic. As important as the 
color is the duration of the bleeding. In intrauterine abortion, since 
the pregnancy is not far advanced, the flow usually stops with the 
spontaneous completion of the miscarriage or after bed rest and the 
use of o.xytocics, but in tubal abortion the discharge goes on regardless 
of treatment. The hemoglobin and red cell count do not often suggest 
mtraabdominal bleeding but the white cells are frequently increased 
to such an extent as to suggest infection which explains the frequent 
erroneous diagnosis of acute pelvic inflammation. The temperature 
may or may not be elevated but is seldom over 101 ° F. but the pulse 
rate is high. This is to be expected with marked anemia or shock but 
may be present even when the patient’s general condition is good due 
to peritoneal irritation by the blood in the peritoneal cavity, 
in ectopic pregnancy, according to Siddall and Jarvis,*® incorrect 
lagnoses occur in from 15 to 40% of the cases and they recommend 
P™o™**nce of uterine curettage as an aid in making the diagnosis. 
i\i be remembered that in intrauterine pregnancy the chorion forms 
+t, while in ectopic pregnancy only decidual tissue is found 

1 ^ ’phonon, being of ovular origin, will form wherever tlie ovum 

o ges. n a series of 38 cases of proved ectopic pregnancy with avail- 
a e specimens of endometrium, intact decidua alone was present in 
a cas^ with abnormal bleeding of 10 davs or less and in a considerable 
proportion of those with more prolonged bleeding. The absence of 
eci ua reaction is not reliable evidence against ectopic pregnancy, 
but if chorionic villi are also absent, the findings raav be of value in 
ruling out uterine abortion as a cause of bleeding. The performance 
o such curettage in a suspicious case is not unduly dangerous and the 
n mg o mtact decidua ivithout chorionic villi is strong presumptive 
evidence of the existence of extrauterinO pregnancy. (The diagnosis 
can usually be arrived at by other means and hence diagnostic curet- 
tage IS rarely necessary.) 
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It is not unusual in certain cases of intrauterine pregnancy that 
have exhibited spotting or bleeding, accompanied l)y some pain in the 
lower abdomen, for the surgeon to subject the patient to a laparotomj' 
because of the fear of the existence of an ectopic pregnancy and it 
must be admitted that in some cases this is the safest plan to follow. 
In such instances Hope^ feels that peritoneoscopy is of value for by 
this procedure we have a method of actually seeing the uterus, tubes 
and ovaries. It can be done under local anesthesia and requires but 
24 hours of hospitalization. Should the peritoneoscope determine that 
the pregnancy is within the uterus, the danger of aborting is le.ss likely 
than following a laparotomy. The patient may return home for expec- 
tant treatment, with a saving of several weeks of hospitalization for 
postoperative care and of much discomfort, not to mention conserva- 
tion of finances. If, on the other hand, an ectopic pregnancy is seen, 
immediate laparotomy is done and both the physician and the patient 
are saved time, worry and the risk of delay. In the performance of 
peritoneoscopy, the technique which he recommends consist of prepar- 
ing the abdomen as for laparotomy. The bladder must be cathetcrized 
immediately before the examination because a full bladder may obscure 
the view of the pelvis. Local anesthesia, using 1 % novocaine, is infil- 
trated in a wheal formation, starting at a point in the midline about 
4 cm. below the umbilicus and taking in all layers down to and including 
the peritoneum. Should there be a scar from a previous laparotomy, 
the site for entering the abdomen with the trocar is chosen well away 
from it, to avoid any adhesions that may be present. After anesthesia 
is established, a stab wound, 1 cm. long, is made through the skin and 
rectus fascia. A small trocar is inserted into this and pushed through 
the* peritoneum into the abdominal cavity. A pneuinoperiloncum is 
then ci'eated by injecting air into the peritoneal cavity through the 
trocar using a small manometer bulb. The small trocar is withdrawn 
and the trocar sheath inserted into the peritoneal cavity through the 
stab wound with safety, as the intestines are held down by a cushion 
of air. The trocar point is removed from the sheath and a \'isual tele- 
scope is inserted. Any air that has escaped is now replaced, as air is 
essential for good visualization as well as a means of displacing the 
viscera. A general rapid survey of the peritoneal cavity is then made, 
going completely around the clock. The patient is then placed in the 
c.xtreme Trendelenburg position which allows the intestines to fall back 
out of the pelvis and a detailed examination of the uterus and adnc.va 
may be made. This is greatly facilitated in many cases by an assistant 
placing two fingers in the vagina and manipulating these organs. By 
this meiins the uterus can be pushed up into view if dropped far back 
in the pelvis, a prolapsed ovary brought into sight, and adhesions and 
fixation of the uterus demonstrated. On completing the cxaminatioji, 
the patient is replaced in the horizontal position, the air is allowed to 
e.scape from the peritoneal cavity through the instrument and the latter 
is removed. If an ectopic gestation or heinoperitoncum is found, 
immediate operation is then performed. The skin is again prepared, 
new drapes are placed and the stab wouiul is incorporated in the usu.-d 
laparotomy incision. If on the other hand there is no indication ffir 
immediate .surgery, a single stitch or clip is placed in the stab wound. 
The patient is sent back to bed. care being taken that she stay.^ in the 
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pvoiic position fov 12 to 24 hours to prevent sliouhler pain. Tiicrc is 
no distress from inflation of the nlxloininal cavity or from any .small 
amount ol air tliat may l)e left after the procedure unless the patient 
assumes the U[)ri{tht position, in which event she will prohahly have 
shoulder pain from irritation of the diaphra^tm hy the air. ' After 
24 hours any air that has hecn left in the ahdominal cavity will have 
been absorbed. If on the first attempt at visualization a frank hemo- 
pcritoncuin is-seen, the diagnosis is self-evident . While hemoperitoncum 
IS not always due to a ruptured tubal pregnancy, it definitely justifies 
the institution of ojierativc treatment. 

Advanced Ectopic Pregnancy, In presenting a ease of ectopic preg- 
naney tliat went 40 weeks before operation was performed, Roques and 

on the subject am! comment on the 
dmieufty m diagnosis in such cases. .After diagnosis ha.s been made 
t ie\ believe that operation should he flone as soon as possible and tiot 
delayed with the idea of oiitaining a viable child. At operation, the 
iinportaiit factor is the disposition of the placenta. They do not favor 
marsupialization with its long coiivale.sccncc and resulting incisional 
liernia. If the placenta is found attached to the uterus or omentum, 

1 s lould lie removed, taking the uterus or omentum witli it if licmor- 
r lage is .severe. If, however, (he placenta is attached to intestines, 
ley behevo It is bettor to leave it h, mtu and close the abdomen without 

ran ago. The placenta will he gradually absorbed over a period of 
about 12 months. 


Poni ^ spi'ic's of 10 cases of srcoinlani ahdowttud prcqmncy, 

most If n consensus at the present time'is that 

Thf pregnancies arc secondary to tuba! gestation, 

be tiilii] "'Ideh the abdominal implantation takes place may 

JderS d case can be con- 

broad idKlomiiial pregnancy, the tubes, ovaries and 

evidencp^nf r.^ aiust he demonstrated as normal; there must he no 
of the tubes broad ligaments by the fimbriated ends 
of the tubes ' / be no evidence of intcrligamentary rupture 

preenancips scries which they report, all admittedly secondary 

the onset of <dways a history of a missed period before 

which increased ^^u universally present. Constipation 

outstendbr^^stm^"^? .?• the present illness Jns the 

and was usuailv '“’^cstmul complaint. Bleeding occurred in G cases 

diagnosis of 'secondary ^bdo cramp-like pains. The 

plus findings indicative of ma”"” Pccgn-'^cy rests upon the history 
bluish discoloration of the^e f softening of the cervix, 

the presence of a”74 marTn 

sudden intraabdorninal e-.te«t’ i if there is no 

for rest and a comnlof the patient should be put to bed 

general condition 

be decided imnn before, during or after operation should 

urgenev of operatioif Tl”^ grade of anemia present and the 

able tt4 fof oSrTtinn '‘ccide as to the most f.avor- 

when labor begins 4 when fSd diagnosis is made, 

latter time tlie placental blond occurs, remembering that at the 
lessened danger 4 he"4rrha^ diminished with consequent 

‘ ge. In regard to the method of handling 
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of the placenta, they used marsupialization almost exclusively since 
they believe that drainage is a safeguard. Even though the removal 
of the gauze is rather painful, the pressure of the gauze pack is sufficient 
to control most of the bleeding and acts as an indicator of anj’^ especially 
active hemorrhage and affords drainage of any infection present. In 
removing the drain, they begin the first postoperative day and remove it 
fractionally in six days. 

Ilysterography has been employed by GreenhilP as an aid in the 
diagnosis of abdominal pregnancy. While such gestations are not often 
encountered and even when present are frequently not suspected, he 
believes that when such a diagnosis seems to be correct, injection of 
iodized oil into the uterus is not only a simple and relatively harmless 
procedure but presents absolute evidence of the presence of a preg- 
nancy outside of the uterine cavity. A roentgenogram taken of an 
abdominal pregnancy taken without previous injection of an opaque 
substance into the uterus frequently shows a dead or live fetus in an 
abnormal location, but it does not prove that the fetus is outside of 
the uterus. Likewise in cases in which the fetus is dead and repeated 
attempts to induce labor by medicinal and mechanical means fail to 
bring about expulsion of the child, it is advisable to perform hysterog- 
raphy and occasionally one may be surprised to find an abdominal 
gestation. If the child is alive it might be dangerous to inject solutions 
into the uterus. In the case of abdominal pregnancy which he reports 
he believes that it was an ovarian pregnancy for the reasons enumerated 
below: 1, The uterus was entirely normal both on the Roentgen ray 
plates and at the time of operation. There were no scars on it and the 
only adhesions on it were from the fetal sac and these were slight; 
2, both tubes were intact for their entire length; 3, both broad ligaments 
were entirely normal; 4, a careful search at the time of operation failed 
to reveal the right ovary; 5, the pregnancy mass was almost entirely 
free from adhesions. In advanced tubal gestations there are usually 
many adhesions and the placental attachment is often an extensive 
one; 6, the right tube coursed over and in front of the fetid sac as is 
usual in most ovarian enlargements; 7, microscopically, there was a 
laj'er of cellular tissue that re.sembled ovarian cortex anrl adjoining it 
was definite chorionie tissue. 

Newer Aids in Treatment. Reporting from Knaus’ Clinic in Prague, 
Hajek^ extols the great value of atiiolrmiajriftiou in, eases of ectopic preg- 
nancy with severe internal hemorrhage. They have used the apparatu.s 
devised bj' Knaus, which is quite simple, in 22 ca.ses giving blood in 
amounts varying from 2.50 to 1700 cc. The advantages of autotran,^;- 
fusion are the saving of valuable time by not having to type donor.s 
or test for cross-agglutination, the pos.sibiHty of giving the patient 
large amounts of her own blood and the impo.‘<sibility of transmitting 
any disease from donor to recipient. One of the point which is usually 
emphasized in this procedure is the addition of some solution such as 
saline or citrate to prevent clotting of the blood after it has been removed 
from the abdomen. Hajek state.s that such a procedure is harmful and 
unnecessary, since it reducc.s the vitality of the blood cells aiifl, more- 
over, the blood removed from the abdomen following an cctojiic preg- 
nancy will not clot. Of course large clots are usually found in the 
abdomen in these cases, but the point which he makes is tliai the blood 
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already having a low blood prc.ssure are not fit for .spinal an 
because of its depressing effect on pressure, is entirely 
their opinion. The Trendelenburg posture insures 
drainage hack to the heart to prevent its contraction on ^mP > ^ 
hers, no matter how complete the peripheral 
of vessels may he. Although there were only 
in which no blood-pressure reading could he obtained tlicy ha P . 
ated upon 12 other cases for various types of internal hemorrliag 
which blood pressures were so low that a reading was 
These experiences in extreme cases, besides a familiarity mi^ 'j'tinn 
lessness of blood-pressure readings as a criterion of a ® 

during operation under spinal anesthesia gained in over 10,1) 
otomies, convinces them that ectopic pregnancy is not onlj^ no con < 
indication to the use of this type of anesthesia^ hut that it is a ' . 
satisfactory method to use in such cases. In spite of their ent lusia 
it will probably be some time before the large majority of gyneco 
will accept this as the method of choice since open-drop ether, im 11 
stimulating action, has proved to be so satisfactory in such cases. 

Fertility After Ectopic Pregnancy. Since an ectopic pregnancy maj 
recur on the opposite side, Strassmann" investigated the question as 
to whether it was worth while to save the other tube at the time o 
operation. Of a series of 142 patients, there were 42 who were steri e 
or could not for various reasons be expected to become pregnant a er 
operation. In the remaining 100 cases subsequent pregnancy was a 
least theoretically possible and of these he was able to find the su se 
quent history in 84 cases. Of this number, 31 (36.9%) Pp^\ 

nant later, 28 (33.3%) having intrauterine pregnancies and 3 (3. 70) 
having a recurrent extrauterine pregnancy. Forty-seven intrauterine 
pregnancies occurred in these 28 patients and 32 of these resulte la 
full-time deliveries with 29 living children; there were 3 stillbir s. 
The mother of 2 of the still-born babies had syphilis. In this 
of intrauterine pregnancies there were 4 premature deliveries, 10 lais 
carriages and 1 hydatidiform mole. There were some patients w 10 



GYNECOLOGY AND OBSTETRICS 


501 


other tube was more or less affected ahd without an insufflation test 
it is almost impossible to tell whether the i-emaining tube is patent or 
not. Therefore there were undoubtedly some patients in this gi’oup 
who are practically sterile because of changes in the remaining tube. 
On the other hand, there may be a considerable number of patients in 
this group with a patent tube who did not desire to become pregnant 
again and who used contraceptive methods to prevent it. Concerning 
the surgical procedure employed, usually only the pregnant tube was 
removed and both ovaries were left. If one ovary has to be removed 
together with the tube, the chances for subsequent pregnancy do not 
seem to be much less, at least not 50% less. Of the 32 full-time preg- 
nancies, 21 occurred in 14 patients with both ovaries left, while 11 
occurred in 7 patients with only one ovary left. There is widespread 
opinion among laymen, and even among some physicians that the 
right ovary delivers only one sort of ovum (only male or female) and 
the left ovary the opposite. That this is not true was evidenced by the 
fact that there were 3 boys and 1 girl in cases in which the right ovary 
was preserved and 3 boys and 2 girls in cases in which the left ovary 
was preserved. One patient who had her left ovarj' removed had a 
boy and a girl later, both ova having come from the right ov'ary. It 
seems that tubal pregnancies occur more frequently on the right .side, 
according to various statistics. An explanation which is not mentioned 
in the literature, based on an observation which Strassmann has made 
is as follows; A larger percentage of people are accustomed to sleeping 
on the right side than on the left, probably because lying on the left 
side sometimes causes uneasiness because of pressure on the heart. In 
many cases the ovum, after the bursting of the follicle, moves freely 
and passively in the abdominal cavity; therefore, since it would follow 
the law of gravity, it would appear that it might more often drop 
to the right side on which most people sleep. This explanation is, of 
course, purely speculative but it is interesting. The conclusions drawn 
from this report are that since the probability of intrauterine pregnancy 
after one ectopic pregnancy is about 10 times greater than the proljabil- 
ity of another ectopic pregnancy, conservative surgery is ad\-isable in 
order to preserve fertility. Only if the other tube is severely disciised 
should it be removed. In this connection it is well to remember, at 
the time of operation, that the non-pregnant tube undergoes certain 
acute changes in more than 50% of tubal pregnancies, such as swelling, 
redness and peritoneal friction, produced by hematomas. Such changes 
do not indicate removal of the tube as they usually disappear and do 
not interfere with subsequent fertility. 

Fk.\.\k B. Block, M.D. 
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CARBOHYDRATE AND WATER METABOLISM AND THE 
VITAMINS IN SKIN INFLAMMATION (DERMATITIS) 

It has become increasingly apparent as knowledge of the chemistry 
of cutaneous processes has developed that cutaneous inflammation, and 
particularly infiainination due to infection, is greatly influenced if not 
actually conditioned by fundamental metabolic procc.sse.s, including 
those involving carbohydrate, and water balance. In this review, an 
effort is made to collect the recent general and specific contributions 
on these two factors, and to add to tlicin certain comment on vitamin 
functions wherever recent knowledge tends to suggest that they affect 
cutaneous inflammatory processes. 

The Influence of the Carbohydrate. Oldc-st in point of time are cer- 
tain contributions by KcndalF'®-*’-’^ and liis associates pointing towards 
an influence of orally ingested carbohydrate upon vasomotor instability 
mechanisms which are clinically important predispo.sing factors to a 
wide variety of inflammatory reactions. Before proceeding to discuss 
the role of intestinal carbohydrate dyspepsia in skin inflammatory rc.ac- 
tivity, a fundamental distinction should be drawn between the action 
of carbohydrate introduced per os and carbohydrate introduced paren- 
teraffy and particularly into the blood stream. An investigation of tliis 
distinction as reflected in skin infections, was first conducted by PiHs- 
hury and associates. Pillsbury and Kulchar,^ after developing strains 
of staphylococcus which produced a “standard” or constant necrotizing 
ulcer in rabbits, succeeded in showing that the parcnieral administra- 
tion of glucose in 7.5 gm. doses per kilo every 12 hours had no effect on 
experimental staphylococcic skin infection, or seemed even to favor 
their healing. But when the dose of glucose was increased to 15 gm. 
per kilo in 24 hours and given at intervals of 4 hours, a very marked 
increase in the extent and severity of the experimental skin infection 
took place. This, however, likewise followed intraperitoneal injection 
of sodium chloride solution of the same tonicity as the sugar and in 
pmilar amount. This was the first intimation in their work that the 
influence of carbohydrate on skin infections is at least as much a func- 
tion of ite effect on water balance as on the glucose content of tissues. 
The findings of Craven’^- on the arsphenamine tolerance of dogs, which 
on a carbohydrate diet is impaired by the development of a hepatitis, 
led one of us (JHS®*)^ to suggest that at least part of the effect of ingested 
carbohydrate on skin inflammation can conceivably be by way of Bs 
influence on the bacteifal content of the intestinal tract with associated 
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toxic liver injury. To this belief the further work of Pillsbury and 
Sternberg^®“’^ on skin infection in dogs afforded material support. They 
found that the course of experimental skin infections is more .severe on 
a high carbohydrate diet than on a high fat diet, or fasting. They noted 
foul stools and diarrhea in the carbohydrate-fed animals. At this point 
theorization was reenforced as previously intimated, by the observations 
of Kendall who, in 1926, described a clinical syndrome of "intestinal 
carbohydrate dyspepsia” in man, with subsequent important observa- 
tions on its bacteriology. It is this .syndrome or an approximation to 
it which supplies a part of the vascular background for certain tendencies 
to skin inflammations. 

Its close resemblance to the constitutional symptomatology of the 
rosacea complex in cutaneous disease, for example, the basis of acne 
rosacea, a pyogenic infection on a vasodilational base, was discussed 
by Stokes and Beerman.®'* The explanation drawn by them from the 
Kendall syndrome is as follows: A high carbohydrate intake in the 
presence of Welch bacillvs and B. imicosvs capsulatm in an intestinal 
content of low pH, favors the formation of histamine-like substances, 
whose toxicology as described, for example, by Cushny,'"' quite strikingly 
reproduces both the cutaneous vasomotor and general constitutional 
aspects of the rosacea complex. It would appear that the work of 
Kendall and his associates makes it possible to link the ingestion of 
carbohydrate in susceptible subjects with a histamine body absorption 
mechanism to provide a vasomotor and particularly vasodilational back- 
ground for the localization and development of inflammatory processes 
on the skin. Since Kendall’s work, Althausen, Gunnison, Marshall, and 
Shipmann^ have conducted investigations tending to confirm both the 
clinical syndrome and the bacteriologic characteristics of "intestinal 
carbohydrate intolerance.” They specifically name the development of 
vasomotor instability as a characteristic feature, and the other enumer- 
ated sjunptomatic details are identical with the findings both of Kendall 
as to intestinal carbohydrate intolerance, and of Stokes and Beerman 
on the constitutional background of the rosacea complex. Owles’'® 
states that inadequate pancreatic function and lack of intestinal dias- 
tase arc not responsible for the symptomatology, and that the changed 
motility of the small intestine is probably by exclusion one of the most 
important factors. 

So much, then, for carbohydrate by mouth. The next group of 
effects which carbohydrate may have on the course of inflammation 
concerns its influence on the hydration of tissue. Pediatricians, as 
Poldes-' points out, have clearly recognized the influence of high car- 
bohydrate intake on water retention as the direct opposite of that of 
the protein-rich diet. Bischoff and Voit,^ iMoraezewski,’’ and Meyer- 
Biscld^ have shown that in adults on a diet rich in carbohydrate, reten- 
tion of both water and minerals develops. A recent summary !)y 
Hoelzel-® points out the relation of carbohydrate restriction to re.si.stance 
to colds, and cites the pertinent literature. Atchley, Peters ami Kydd 
(e/. Cantarow®) have identified the effect of carbohydrate restrictiffn a.-= 
due to a pronounced lo.ss of base (cliicfly XaKCl). Since the sodium 
chloride of the skin is a leading element in its water ret.'u'ning i)ower, 
this exphuiation of the dehydrating effect of loss of carbohydrate seeiiH 
particularly applicable to skin conditions. Fulde.s, quoting Schiff.'^ 
points out that in experimental animals in which tlehydnition h;is been 
produced by a dry diet, no inflammatory reaction follows artificial 
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infection, and althoiigli the animals die, this occurs without any sticli 
pathologic-morphologic changes in the organs as arc common after 
infections under ordinary conditions. It is noteworthy that dehydra- 
tion leading to an entire ahsence of inflammatory reaction can be pro- 
duced if the dry diet consists mainly of proteins, but not otherwise. 
On a high carbohydrate diet, even if it is dry, suflicient water is appar- 
ently retained to prevent extreme dehydration. SchifT nmkc.s it quite 
clear that the usual signs of inflammatory reaction to infection arc the 
ones which are absent if the water content of the ti.ssues is inadequate, 
though intoxication and death from the infection may nonetheless take 
place. Thus inflammatory response to infection can, by way of tissue 
hydration, be markedly affected by carboliydrate intake. 

Dealing with the skin as such, Tobler and Bessau,"' and Klose“ 
observed the special significance of the skin ns a water dejmt in infants 
and small children as compared with adults, and pointed out the fact 
that exclu.sive carbohydrate nutrition produces marked retention of 
water in the skin. 

The work of Pillsbury and Kulchar, previously referred to, approach- 
ing the svibject directly in the experimental animal, took the first step 
towards elucidation of a variety of seemingly contradictory results. It 
has been pointed out on several occasions, notably by Tauber®® in the 
treatment of furunculosis, and by Crandord and Swartz’* in the treat- 
ment of acne, that a high carbohydrate intake per ox and even the intra- 
venous injection of moderate amounts of glucose stimulated recovery in 
pyogenic infections in man. When Pillsbury and Kulchar found in tlie 
rabbit that what might be called a large but not excessive dose of glu- 
cose intraperitoneally tended to promote rapid healing of skin infections 
in rabbits and that, when the dose became excessive, a marked increase 
in the extent of the skin infection occurred, their control gave them the 
clue to the explanation. The increased severity of the infection could 
not be ascribed to increased glucose as such, because the effect could 
be reduplicated by the administration of hj’pertonic sodium chloride 
intraperitoneally. They were, therefore, disposed to attribute the 
unfavorable influence of large amounts of parenterally introduced glu- 
cose on skin infections, to its effect on the water balance of tlie skin 
rather than its action as carbohydrate as a nutrient material for micro- 
organisrns. The unfavorable influence of glucose per os, a very different 
matter, is perhaps limited to those human beings or animals in whom a 
vasomotor instability factor is induced through varying grades of “intes- 
tinal carbohydrate dyspepsia” with their accompanying bacteriologic 
and intestinal absorptive effects. ‘ 

A theory such as the foregoing is too simple for so complex a group 
of reaction possibilities. That the whole question of the r61e of earbo- 

lydra es in skin inflammation still lacks some essential clarifying link- 
age, was apparent from Pillsbury and Kulchar’s inability to demonstrate 
a parallel in experimental animals betiveen the glucose and water con- 
tent oi the skin. It is apparently not glucose as such which plays the 
unfavorable role in producing increased susceptibility of tissue to 
innammation and infection. 

Some indication as to this intermediate factor has been afforded by 
, work of Menkin'*®''’*'’'*3 his associates. Pills- 

+ 1 ^^^*' the lead of Leake, Hall and Koehler, has pointed out 

the influence of lactic acid as a vasodilator, and rated it as important 
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in the production of skin erythema. Menkin, through a series of 
extremely illuminating experiments on the production of pleural inflam- 
mation by turpentine injection, has apparently succeeded in showing 
that the lactic acid formed or present determines the characteristics of 
the inflammatory process at a site of irritation or infection (?), and that 
the formation of this lactic acid is a function of the disturbance of the 
local carbohydrate metabolism. This influence is at least in part 
exerted through the pH of the exudate in that a neutrophil response 
occurs in a neutral or slightly alkaline exudate, but that macrophages 
appear as the pH falls below 7.0, and the neutrophils previously present 
degenerate, producing pus. 

It would thus appear that local inflammatory processes are pro- 
foundly influenced by the local carbohydrate metabolism insofar as it 
involves a free or abundant production of lactic acid from the locally 
available carbohydrate. It is this lactic acid production which deter- 
mines to a considerable degree the pathologic characteristics of the 
locally excited inflammatory reaction. 

To summarize, then, the influence of carbohydrate upon inflamma- 
tions in the skin takes apparently a three-fold direction. It may influ- 
ence them through the gastro-intestinal tract, in wliich intestinal car- 
bohydrate intolerance may produce a pathologic picture leading to 
vasomotor instability and localized vasodilation (c. g., the face) on which 
infective processes easily take root. It may, and does profoundly 
influence infective processes in the skin through hydratiop, for a high 
carbohydrate intake leads to water retention in tissue; and carboliydrate 
restriction leads to dehydration with corre.sponding disappearance of at 
least the inflammatory manifestations accompanjdng infection. Thirdly, 
the carbohydrate content of tissue influences inflammatory processes 
through the formation of lactic acid as a sequel of local inflammatory 
pathologic change, and with this formation of lactic acid marked change 
in the cellular and protecti^’e leukocytic reaction, incident on the change 
in pH, occurs. 

The as yet unexplained favorable effect of intravenously administered 
glucose on local skin infections in man and animals remains a distinct 
gap in our equipment for interpreting the role of carbohydrate in 
cutaneous inflammation. It is conceivable that its favorable influence 
in moderate amounts is cfl'ected through assistance rendered the liver 
in dealing with circulating intoxicative agents and in the production of 
antibodies. It should be pointed out also that if markedly hypertonic 
solutions of glucose are, as is customary, employed (20 to 50%), the 
intravenous administration of the glucose itself will be an effective 
fichydrating agent. It is not even necessary that the glucose be mark- 
edly hypertonic, for as it is eliminated rather than ulilizcfl it will carry 
fixed base with it, leading to a loss of water by the tissues, including 
the skin, and hence a more favorable reaction in local inflammations. 

There remains to be collected a group of less easily classified ob.serva- 
tions on carbohydrate factors in skin inflajnmatory proce.sses. It has 
been noted by Fcrannini'* that the injection of parathyroid hormone is 
followed by a reduction ranging from 13 to 5fi% in blood sugar and an 
increase in carbohydrate tolerance in normal and diabetic subject.-^. 
Pillsbury and Sternberg^'^ have pointed out the very favorable effect on 
lichen urticatus secured by the use of parathyroid extract administered 
intramuscularly. They explain the good effect as one largely upon 
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calcium nietiibolisin, hut in view of this observation of I'erannini s, it 
is conceivable that the action of the parathyroid extract is ijy way of 
a reduction of blood sugar and a carbohydrate depletion of tissues rather 
than through the calcium metabolism. Cantarow, Bnmdage and 
Housel® have, moreover, shown that the intravenous injection of cal- 
cium gluconate and calcium levulinatc, the former often used in urti- 
carial and skin inflammatory conditions, likewise is followed by a 
decrease in blood sugar from 10 to 31 mg. per 100 cc. within 5 to 15 
minutes. It would appear thus that a variety of agents, including 
parathormone and calcium salts (and perhaps even the act of intravenous 
injection itself?) may lead to changes in the blood sugar and conse- 
quently of its mobilization in tissue with influence on the water content, 
and behavior under inflammation-inducing circumstances. 

That carbohydrate intake influences fat secretion by the skin and 
hence the seborrheic group of dermatoses is supported by the work of 
Rosenfeld, Kuznitsky and Birk. Rosenfeld,‘* by extracting the daily 
output of sebaceous secretion absorbed by clean woolen underwear, 
showed that a diet rich in carbohydrate produces more oily secretion 
than one rich in fat. This was confirmed by the work of Kuznitsky’' 
and Birk.’ It is interesting in this connection that Wile, Eckstein and 
Curtis"’ noted involution of xanthoma in a mild diabetic on a diet low 
in carbohydrate and relatively increased in fats, while the lipemia 
increased and the tumors became more numerous when sugar was 
increased in the diet. 

The local excretion of carbohydrate in sweat has developed an ns 
yet not completely evaluated significance for skin infections through 
the studies of Usher,” Usher and RabinowitclV'* and of Cornblect.”'’'' 
Usher and Rabinowitch found that in patients with diminished sugar 
tolerance there was an increased excretion of dextrose in the sweat 
after intravenous injection of dextrose, but that it was due apparently 
simply to an increased volume of tlic sweat itself. Usher’s work sug- 
gested that an increase in the sugar content of the sweat of diabetics 
led perhaps to more favorable conditions for the growth of bacteria 
In studying tlie bactericidal properties of the skin, Corn- 
bleeW“ found that sugars produced a loss in the self-sterilizing powers 
of the skin because of fluctuations in the blood sugar level, and the 
retarded rate of return to the fasting level. This occurs in diabetics 
with a high blood sugar but may also occur in certain normal persons 
who thus become a prey to cutaneous infections. This loss in sterilizing 
power, according to Cornbleet, can be prevented by avoiding the inges- 
tion of large quantities of carbohydrates at one time. In investigating 
reducing substances in the sweat in the yeast dermatoses, Cornbleet”'^ 
sweated patients in an electric light cabinet and found that the victims 
of yeast infections secreted smaller amounts of sweat than normal 
persons, thus producing an artefact of increased glucose concentration 
on their skins. While the occasion for the greater concentration of 
1 educing substances in the sweat of persons with yeast infections is not 
known, Cornbleet regards the fact as undoubted, and attributes to this 
inci eased concentration of reducing substance at least a pai't of the 
inci eased susceptibility to fungus infection. Cornbleet found, more- 
o^ ei , a direct relation between the concentration of sugar in the sweat 
and that in the blood stream, and that administration of sugar by 
mouth had a definite effect on the content of reducing substances in 
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the sweat. The group with yeast infections showed a somewhat greater 
change in the, content of sweat reducing substences after the ingestion 
of 50 gm. of dextrose tlian did the control group. He was not, how- 
ever, successful in influencing materially the concentration of sweat 
reducing substances by attempts to reduce the blood sugar level. 

The vitamin problem is also entangled with carbohydrate metabolism 
through several suggestive rcsearclies. Robertson®" in 1934 revdewed 
the general question of vitamins and resistance to infection. Eddy 
and DalldorP® point out that Funk^’ first called attention to the more 
rapid production of polyneuritis in animals deprived of vitamin B if 
the diets were rich in carbohydrate, and Peters, Kydd and Eisenman®* 
feel that there is little doubt that reeorded observations are indicativ'e 
of a specific .effect of vitamin Bi upon carbohydrate metabolism. This 
influence is in their opinion not due merely to the general nutritional 
disturbance which accompanies the avitaminotic diet. But as in all 
speculation regarding vitamins, it sometimes seems as if a vitamin stick 
could always be found with which to beat the symptomatic dog. Car- 
bohydrate tolerance and the bacterial flora of the gastro-intestinal tract 
are both quite markedly influenced by bowel motility (see Owles above) 
which in its turn is materially influenced by one of the known physiologic 
actions of vitamin Bi. It maj'^ accordingly be conceiv^able that tlie sug- 
gested action of vitamin Bi, as such, upon carbohydrate metabolism 
consists as much in hurrying the stuff through the intestinal tract in a 
stimulated peristalsis as in influencing the postabsorption carbohydrate 
metabolism as such. It is known, moreover, that vitamin Bi in some 
way influences susceptibility to intestinal infections, and it may be 
that this effect on the bacterial content of the intestinal tract is the 
essential point of the application of the Bi influence in carbohydrate 
metabolism. Be that as it may, there is reason to believe that vitamin 
Bi materially influences some of the systemic effects of carbohydrate, 
and for that reason it ma,y be a factor in behavior of the inflamed skin. 

The Influence of Water Metabolism. Much that has been said in 
relation to carbohydrate metabolism has anticipated the following brief 
discussion of recent knowledge of the influence of water metabolism on 
skin inflammation. Following through the theoretical possibilities 
raised by Pillsbury and Kulchar’s experimental work with glucose and 
sodium chloride administered parenterally in rabbits, Kulchar ami 
AldersoiP® studied directly the effects of dehydration in rabbits on 
e.xperimentally induced infections in their skins. They found that the 
ilehydration not only did not unfavorably influence even to the i)oint 
of lethal exit, the course of an artificially induced infection in the rab- 
bit’s skin, but that many animals apparently checked their infections, 
or at least the inflammatory manifestations disappeared, as they were 
deprived of water. In the reverse direction, when water was restorerl, 
the inflammation once more took up its full and even exaggerated 
activity. This series of observations confirms for the skin tlie now 
quite well established concept previously summarized that inflamma- 
tory reaction in the skin is profoundly influenced by water content. 

This conception, not always witli rational appreciation of its mech- 
anism, has markedly influenced certain tjqies of dermatologic treatment 
in the past few years. The most obvious method of reducing hydration 
of skin tissues is to reduce the intake of the salt primarily re.-'}>onsib!e 
for the retention of water in the skin; namely, sodium chloride. The 
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low salt diets, of wliich the Gcrson-HcnnanTisdorfer-yaucrbnich diet is 
the most conspicuous examine, probably have other modes of operation 
besides their dehydrating clTect. Nonetheless, their iidhunmation- 
reducing properties arc so striking and their applicability so definitely 
extending beyond the original field of tuberculosis treatment, that the 
common factor of their dehydrating elTect seems the best all-around 
explanation of their usefulness. Genson's-' insistence on the predisposi- 
tion to inflammation and particularly to infective inflammation, wiiieh 
he rates as characteristic of the allergically predisposed individual, 
may be related to the acid base equilibrium and thus to the water bal- 
ance of the involved tissues. It is thus possible to explain the clinical 
usefulness of low salt diets and diets swinging sharply towards the acid- 
ash side, in the treatment of a variety of cc/.cmatous inflammatory 
processes (Zitzke and Peters*'). ,Iust as a sharp reduction in carbohy- 
drate intake will dehydrate, so a marked increase of protein intake 
(essentially an acid-ash diet calculated to remove chlorine and potas- 
sium ions from tissue) will act as an cfTective dehydrator through the 
induced diuresis. The acid-ash and high protein as well as the low car- 
bohydrate diets may then bo regarded as efrcctive instruments for skin 
dehydration and their reportcil favorable action on eczemas explained 
to some extent in this way. 

It is further interesting that salt and water, as Johnston and Maroncy'"’ 
have pointed out, have an important relation to the carbohydrate 
metabolism previously discussed, in that they arc important factors in 
the oxidation of dextrose. These investigators point out, for example, 
that blood sugar rises after the administration of acid, and remains 
normal or diminishes after the administration of alkali. Their probably 
most suggestive generalization is that optimal oxidation of dextrose 
may be thought of as taking place slightly on the acid side of nevitrality, 
and slightly on the concentrated side of normal as far as hydration goes. 
Appljdng this conception to the previously cited observations of Mcnkin 
on the importance of local pH due to lactic acid in inflammatory mani- 
festations, it is conceivable that when optimal pH and concentration is 
miuntamed in the blood stream or body tissues at large, the general 
bodily utilization of available dextrose will reach its highest point and 
Its storage in tissue will perhaps be reduced to a minimum. Accordingly, 
m heory, idle glucose, so to speak, should not on an acid trend and 
moderate tissue dehydration be available in the skin for the lactic acid 
role in inflammatory manifestations described by Alenkin. 

An important group of acidosis or “aciil trend” inducing agents 
(using acidosis in a therapeutic sense, so to speak) are such acids as 
lydrochlorm acid and pch readily dissociable salts as ammonium 
c on e. io tlie administration of dilute hydrochloric acid by mouth 
IS quasi-empirically ascribed the correction of gastric secretory defi- 
ciency and intestinal pH abnormality which influences the allergic and 
the intestinal carbohydrate intolerance phenomena in cutaneous dis- 
ease.^ Un tile other hand, there is every reason to suppose from the 
existing experimental background that liberal doses of hydrochloric 
aci per orm an important part of their function by dehydrating the 
pa len and thus reducing the inflammatory reactivity of his skin. It 
is rather interesting, therefore, that fruit taken in large quantities, 
j food, has likewise a deliy^drating effect, 

is ettect ot fruit develops from the elimination of carbonates formed 
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in the breakdown of organic acids wjiich combine with the alkaline 
constituents including metallic ions other than sodium which are present 
in the blood, tissues, and in the fruit juices themselves. 

An interesting collateral of the water balance influence on cutaneous 
infections concerns cyclical menstrual e.xacerbations of such conditions 
as acne. The observation . that immediately preceding menstruation 
women accumulate water in their ti.ssues, is supported by numerous 
authors (Thomas,’” Sweeney,®’ Molnar and Gruber,''® Atkinson and 
Ivy,“ Eufinger and Spiegler,'’ Okey and Stewart, ‘'® and Thorn, Nelson, 
and Thorn”). These authors have shown that a generalized edema 
regularly occurs in association with menstruation. In about one-third 
of the cases studied by some of these authors, there was an increase in 
weight and a swelling of the hands and feet at or about the time of 
menstruation. In most cases a rapid reduction occurred during men- 
struation. This corresponds to the time when the highest concentra- 
tions of estrogenic substance occur in the urine (.Smith and Smith®') 
12 days preceding menstruation (at or about the time of ovulation and 
the premenstrual period). Krohn and Zuckerman,®'* in studying water 
metabolism and the menstrual cycle in monkeys, found that the amount 
of water retained by the animal during the phase of .swelling agreed 
closely with the observed increase in body weight. Heilig,''® and Petersen 
and Milles®^ noted evidence of retention or delayed elimination of water 
and salts in the premenstrual period as compared with the intermcn- 
strual period. Various e.xplanations have been given for this delay in 
water e.xcretion. Fbldes, recalling that Hasselbach and Bokelman and 
Rother noted an accumulation of acid substances in the body during 
pregnancy and the premenstrual period, believes that this accumulation 
may account for the water retention. In the latest work on this subject, 
Thorn, Nelson and Thorn (February, 1938) confirm this retention of 
water, sodium and chloride in hunian subjects during the intermenstrual 
as well as during the premenstrual period. They also were able to induce 
this retention in dogs by the injection of crystalline preparations of 
estrone, progesterone, pregnane<liol and testosterone. In humans, the 
“onset of menstruation was a.ssociated with an increased renal e.xcretion 
of sodium, chloride and water. Normal subjects, in whom no dietary 
restrictions were imposed, were ob.served to gain weight during the 
intermenstrual as well as during the premenstrual phase of the cycle. 
An increase in appetite and thirst was a striking .symptom noted during 
the premenstrual period. The increase in the secretion of sex hormones 
and the increase in appetite and thirst api)ear,” according to these 
authors, “to be contributing factors in body weight gain, which occurs 
during the menstrual cycle.” It is quite po.ssible that the effect of this 
retained water on inflammatory manifestations in the skin is thec.xpl.ana- 
tion of the monthly relapse annoyance in acne and acneiform eruptions. 

The Influence of Vitamins. Whoever ventures to talk vitamin fac- 
tors in cutaneous disea.se enters ujwn a territory in which confusion 
borderlines, cross effects and absence of adequate controls are as con- 
sijicuous as in the field of the clinical effects of endocrine preparations. 
The individual letter-denominated vitamins are in many eases com- 
plexes whose individual elements have more than one physiologic action. 
Until, therefore, the indiUdual primitive extracted vitamin .substances 
arc replaced by synthetics which can he made the subject of ndequatt' 
study in man as well as in the laboratory, confusion and uncertainty 
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of stiitement imist he the rule. Distinction innst, moreover, he (irawn, 
in all discussion of vitamin therapy, hetween the effects of deficiency <)f 
so-called normal vitamin intake, whose definition appears to vary with 
each discusser, and often fails of definition entirely, and tlie effect of 
hypervitaminosis or the thcrapc\itic administration of amounts far in 
excess of the ordinary dietary content. 

When these considerations are kept in mind one is retluced to a dis- 
cussion of vitamin A, vitamin C an<i certain components of the If com- 
plex insofar as cfl'ect on cutaneous inflammation and infection are con- 
cerned. No form of skin inflammation appears to he directly attrilj- 
utahle to lack of vitamin .A. Avitaminosis .\ in man, as studied l)y 
Frazier and IIu," l.oewenthal,’® Pillat,'^^ and Nichols,'*'' is rc.sponsihlc 
however, for a follicular keratodermia or keratosis with dryne.ss and 
scaliuK of the skin which apparently reduces its rc.sistance to micro- 
organisms present on the surface, and predisposes particularly to pyo- 
genic infections. 

Swift’’® maintains that vitamin A is essential to the normal kcratiza- 
tion of the muco-cutaneous surfaces, and that deficiency leads to the 
development of kraurosis vulvje and leukoplakia, and to the pruritus 
associated with them. He hlamcs the hypoehlorhydria of the elderly 
women in whom these conditions occur, for their failure to ahsorh vita- 
min A even from diets which are adequate in this respect. It is intcr- 
e.sting to note here how many actions might he attrihuted to such a 
procedure as the administration of hydrochloric acid hy mouth. It 
could influence the local infection situation with secondary pruritus 
through dehydration and through acidification of the urine with a 
change in pH of the involved mucous surfaces. Yet it is credited with 
its good effect through the absorption of vitamin A. Simpson and 
Mason,®” in 30 cases of senile vaginitis, both in elderly and castrated 
women, found that the administration of vitamin A in the form of 
halibut liver oil and cod-liver oil resulted in restoration of the vaginal 
epithelium to normal. Kulchar,'"'® who has recently reviewed the liter- 
ature on vitamin A deficiency in relation to infection, cites Findlay’s 
observation'” that avitaminosis A leads to a reduction in lysozyme in 
the tear secretion of rats sufficient to permit the growth of staphylococci 
and the establishment of infections about the eyes. Hill and White,”^ 
and Fleming-® have demonstrated similar ferment-like substances in the 
j on vitamin .A deficiency has not, however, been 

studied. From this angle one finds another conceivable explanation 
ot the apparent increase in pyogenic infections in individuals suffering 
'deficiency. Additional suggestive evidence on the 
definite increase in resistance of the skin of infants receiving adequate 
amounts^ o^t vitamin A hp been accumulated by MacKay'” and by 
Olausen. That avitaminosis A, as such, is responsible for increased 
susceptibility to pyogenic infection in rats, was negated by the work of 
bternberg and Pillsbury,”” who found that this particular avitaminosis 
fiad no influence upon the course of a standardized experimental pyo- 
genic intection in these animals. 

The possible influence of vitamin C on inflammations and infections 
has been anticipated from its known Importance to capillary ph 3 'siology; 
troni certain observations such as those of Hojer”” on the effect of scurvy 
on the course of tuberculosis in guinea pigs, particularlj’^ in the matter 
01 seal formation; and from a number of observations, beginning with 
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those of Heise and Martin"® tliat there is a markedly reduced excretion 
of vitamin C in the urine of tuberculous individuals, from which it is 
inferred that a larger amount of it is fixed or utilized in the defense 
against the tuberculous process. Important influences on the course 
of diphtheria have also been observed. This general information on 
the subject is not paralleled by anything in the way of an adequate 
study of the influence of \ntamin C on cutaneous infection. The one 
present striking example of the importance of vitamin C in skin inflam- 
mation is that of arsphenamine dermatitis, in which Sulzberger and 
Oser®® and Mayer and Sulzberger^' who preceded them, claim credit for 
the observation that large doses of vitamin C inhibit arsphenamine 
sensitization in guinea pigs. Chapman and Morrell® reported that 
guinea pigs on a diet high in vitamin C developed marked sensitization 
reactions to neoarsphenamine, while pigs on a low vitamin C diet 
developed a less marked sensitivity. Cormia'® found that variations in 
the vitamin C content of the diet of guinea pigs ranging from 0.025 to 
0,2 mg, cevitamic acid had little influence on the development of cuta- 
neous arsphenamine hypersensitiveness, but that a low vitamin C diet 
increased the intensity of reactions to the initial dose of neoarsphena- 
mine, and retarded their involution. Large doses of vitamin C given 
for one week before a second test injection had little sensitivity-inhibit- 
ing effect. Further experimental work by this author indicated that 
guinea pigs which were unsensitizable during a summer period, sustained 
in a considerable proportion later flare reactions to intracutaneou.sly 
injected neoarsphenamine as evidence of sensitization produced by a 
low vitamin C diet. Cormia’s series apparently showed that the 
vitamin C content of the summer diet is what provides protection 
against neoarsphenamine sensitization, and that it can be artificially 
produced by 2 weeks of vitamin C deficiency. Huge doses of cevitamic 
acid entirely prevented the sensitization of 22 guinea pigs to neo- 
arsphenamine. Previous and subsequent observations by Dainow,'® 
Vanthey,''® and LandfisclP® indicated that cevitamic acid is an efl'ecti^•c 
desensitizer in a variety of allergic conditions and that it is particularly 
influential in preventing arsphenamine dermatitis. Landfisch, for 
example, treated 25 patients, to whom an arsphenamine preparation 
could not be given safely, with synthetic cevitamic acid in ampules 
in doses of 0.05 gm. dissolved in 10 cc. of water and in tablet form for 
oral administration. Of the 25 patients, 12 male and 13 female, the 
evidence of intolerance disappeared in 11 male and 9 female patients 
(S0%), In 4 female patients (1G%), slight symptoms of intolerance 
were observed, and 1 male patient (4%) remained intolerant. 

Cornbleet"® has also shown as likewise in the case of vitamin A that 
vitamin C has a pigment reducing effect on the skin which was first 
manifest in patients with Addison’s disease, and is probably related to 
the presumed deficiency of vitamin C in the adrenal cortex of such 
patients. Cornblcet stales that pigment and vitamin C occur together 
in the .skin, and that the pigment is apparently the anchor that hohls 
the vitamin C. If pigment is not present, vitamin C is not stored in 
the skin in demonstrable amounts. In this particular, the action of 
vitamin C is antagonistic to that of copper, which ha.«ten.s the darkt*ning 
and precipitation of di-o.xy-phenyl-allanin by u!tra-\’iolet light. 

The influence of vitamin D on cutaneous inflammation i.^ as yet 
virttjally unknown territory. Through its influence oti the absorjition 
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of calcium from the intestinal tract, viosterol may conceivably influence 
the course of cutaneous inflammation and affect skin irritability. The 
only direct tiierapcutic efl'ect wliich i.s sufficiently clear-cut to suggest 
a sound causal backgrotind is the rcportctl action of very large doses of 
vitamin D on psoriasis. The favorable influence of sunlight on psoriasis 
has long been empirically knowji. Ceder and Zon," recognizing a pos- 
sible rational explanation in the formation of vitamin D in the skin by 
sunlight, proceeded to use the vitamin in treatment in place of the 
sunlight. While the results as yet lack confirmation, they are very 
.suggestive. These investigators treated 15 cases of chronic widespread 
psoriasis by 300,000 to 400,000 units of vitamin I) from irradiated 
ergosterol daily. Eleven of the 15 cases obtained complete involution 
in a maximum of 12 weeks; 2 obtained a partial benefit and 2 showed no 
benefit, .\pparently in the hands of these authors massive doses of 
the preparations used appeared to be relatively safe when administered 
to adults. 

There remain to be considered as vitamin factors in skin inflamma- 
tions, the various components of the B complex. Vitamin Bi, through 
its action on intestinal motility and carbohydrate metabolism may, as 
previously discussed, conceivably influence cutaneous inflammation. 
The recently recognized pre.scnce in the B complex of an achlorhydria- 
inhibiting factor is of some importance to those who ascribe to hypo- 
and achlorhydria important relations to the intestinal carbohydrate 
tolerance syndrome and its cutaneous vascular expre.ssions, including 
rosacea. Since the influence of the “P-P” fraction of vitamin B is no 
longer under dispute, it is not discussed here. A supposedly specific 
anti-dermatitic factor in the B complex has been variously designated 
as Be, “ Factor \ ” and "vitamin H.” It appears to be an element 
separate from the “P-P” antipellagra fraction, and its deficiency is 
responsible for the appearance of dermatitis in rats, affecting first the 
paws and the tips of the ears and nose. ^lilbradt,'*^ of Leipzig, describes 
tiiree types of widely differing rat dermatosis produced by lack of this 
vitamin H, the third type resembling seborrheic dermatitis. He 
considers that there are essential differences between the avitaminotic 
dermatitis of rats and seboiTheic eczema in man. Thus far the thera- 
peu 1 C application of vitamin H to the treatment of human seborrheic 
dermatitis has proved disappointing. 

lus far it appears, then, that high vitamin therapy, insofar as it 
concerns cutaneous inflammatory disease, has a not too highly specific 
an m ae rather shotgun quality concerned mainlj' (and especially in 
the case ot tlie B complex) with the effect of the vitamins on the general 
constitution and nutrition of patients. The two nearest approaches to 
a specific use are found for vitamin A in keratodermic disturbances and 
their associated pyogenic infections, and in senile vaginitis and pruritus 
vulvm; and for vitamin C m allergic dermatitic disturbances of the skin, 
par icu ar j the prevention of arsphenamme cutaneous sensitization. 

John H. Stokes, M.D. 

Herman Beerman, M.D. 

Norman R. Ingraham, Jr., M.D. 
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The Effect of Dead Optic Vesicle on Explanted Gastrular Ectoderm. 
C. D. Van Cleave (Laboratory of Anatomy, University of Pennsyl- 
vania). The influence of dead optic vc.sicle upon explants of prospective 
ectoderm of early gastnilre and of body ectoderm from late neiiriilie of 
Amblystoma pimctatiim was studied in thc.se experiments exclusively by 
the explantation method. An ether extract of dead optic vesicles 
induced neither lens nor other structures in explanted l>ody ectoderm of 
neurula>. No inductions were obtained in explants of body ectoderm of 
neurulie containing one dead optic vesicle. Explanted fragments of 
prospective ectoderm differentiated as epidermis. Explants of pros- 
pective ectoderm containing 2 to 6 dead optic vesicles were killed by this 
amount of dead material. Of 41 explants of prospective ectoderm con- 
taining one dead optic vesicle 17 showed inductions of definite neural 
character after 7 day§’ eultivation. Pattern and organization were 
lacking in the induced masses; entodermal and mesodermal rudiments 
were not observed. In 3 such explants the induced structures resembled 
optic rudiments and lentoids connected with a brain mass. The 
tentative conclusion is drawn that the influence of the dead optic 
vesicle may be imposed on the indifferent ectoderm. The results of 
similar experiments of Lopashov and of Holtfreter are discussed. 

^ The Effect of Prontosil and Related Compounds Upon the Chemotro- 
pism of Leukocytes. Dale Rex Coman (Laboratory of Pathology, 
university of Pennsylvania). The purpose of these experiments was to 
determine whether or not substances of the sulphanilamide group in- 
crease ehemotropism of leukocytes and in this way exert their thera- 
peutic action. 

The chemotropic effects of prontosil, sulphanilamide and setazine 
WCTe^ studied by noting the response in vitro to these substances by 
rabbit neutrophils. Prontosil-soluble was adsorbed on kaolin, carbon, 
and hemolytic streptococci respectively. Control preparations of 
kaolin, carbon and streptococci were also studied. Sulphanilamide 
and setazine were used in crystalline form. The paths of leuko- 
cytes were followed under the microscope, as the5’’ moved in rela- 
tion' to these substances. The measure of ehemotropism adopted 
was the number of rnicra per minute the cells moved toward the test 
substance. Prontosil did not significantly alter the chemotropic 
response of the leukocytes.^ Sulphanilamide, in the concentration em- 
ployed, resulted in a cessation of cell movement. Setazine caused only 
slight positive ehemotropism. 
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From these experiments it is considered unlikely that the therapeutic 
effect of these compounds is due to increased chemotropism of leukocytes. 

Sulphanilamide in Experimental Streptococcic Meningitis. Paul E. 
Adolph and John S. Lockwood (Laboratory of Surgical Research, 
University of Pennsylvania). Streptococcic encephalo-meningitis was 
produced in white rats by introducing the organisms into a traumatized 
subarachnoid space through a trephine opening in the skull. A frag- 
ment of agar was left in contact with the meninges to serve as a propa- 
gating nidus. The disease in controls was characterized bj’- rapid onset 
of signs of meningeal irritation, death invariably ensuing within about 
48 hours. Animals given 150 mg. of sulphanilamide once daily for 5 
days did not survive much longer than controls. Those giv-^en 75 mg. 
twice daily for 5 days showed marked increase in survival rate (57 %), 
and at the same time failed to display characteristic clinical signs, of 
meningitis. In this group, the average length of life of those dying was 
about 7 days. Eighty per cent of the controls had hemolytic strepto- 
cocci in the heart blood postmortem, whereas only 1 1 % of the treated 
group showed this evidence of invasive infection. Examination of his- 
tological material revealed that the outstanding difference between 
control and treated animals (either those dying or those sacrificed) was 
the absence of evidence of tissue invasion in the latter group. Seventy- 
four per cent of control rats showed large numbers of free cocci in 
meningeal exudates, whereas only .36% of treated animals showed many 
free cocci, and in half of these the organisms were confined to a localized 
abscess. Control animals did not live long enough to develop absces.ses. 
Sixty-three per cent of control animals showed cocci invading the cortex 
and meninges in advance of' cellular exudate, while none of treated 
animals evidenced sucli invasion. From these e.xperiments one might 
conclude that the principal effect of sulphanilamide is prevention of 
invasion. 

Conclusions. Sulphanilamide given by mouth is capable of inducing 
marked alteration in the clinical and pathological course of experimental 
streptococcic meningitis. The effect of the drug seems to be to mini- 
mize invasion of blood stream and tissues. 


The Cardiac Arrhythmia, Characteristic Effect of Thiobarbiturates, 
as Influenced by Changes in Arterial Blood Pressure. Chakles M. 
Gruber, Victor G. Haurv and Charles ]\L Gruber, Jr. (Laboratory 
of Pharmacology, Jefferson Medical College). The effects of intra- 
venous injections in anesthetic doses of pentotlial sodium, sodium thio- 
pentobarbital and thio-ethamyl were studied in GS dogs. In these, 
cardiac arrythmia was produced in every animal, after cither the first or 
the second injection. If, after the injection of the thio-barbiturates in 
anesthetic doses, the rhythm of the heart remained normal, or had re- 
turned to normal, the increased blood pressure due to inactiv.ation of 
one carotid sinus (by occlusion of the common carotid) initiated the 
cardiac arrhythmia in 70% of the experiments. Cutting both vagi had 
no influence on the effect of c.arotid occlusion in producing this cardiac 
arrhythmia in animals under thio-barbiturate anesthe.'^ia. 

Atropine sulphate, picroto.xin .and metrazol injected intravcnou.-ly 
did not affect the arrhythmia. Ouab.ain, tyraminc and ephedrine, on 
the other hand, when injected into dogs under thio-barbiturate anes- 
thesia, initiated cardiac arrhythmia in every instance. Intravenous 
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epinephrine caused the arrhythmia to disappear. Acctylclioliiie wiicn 
given intravenously caused the dipsupcarance of the arrhytlimia in all 
animals in whicli atropine sulphate was not previously injected. I n those 
experiments in which atropine was injected, acetylcholine wa.s incifeetivc. 

Histamine acid pho.sphatc, cpnnidinc sulphate, amyl nitrite, _ and 
glyceryl trinitrate restored the regular rhythm to the heart. This we 
believe to be due to the decrease in blood prc.ssure. Hemorrhage like- 
wise will convert cardiac arrhythmias due to thio-biirbiturates to a 
norma! rhythm. 

The Role of the Cervical Nerves in Facial Sensations. F. II. Lkwy 
(Departments of Physiology and Surgery, University of Pennsylvania). 
The normal sensibility of the face was tested in normal persons and in 
patients with unilateral trigeminal neuralgia. In the latter, tests were 
also made on the pathological .side both before and after subtotal section 
of the fifth nerve root. Frequency curves in which the threshold rvalues 
of the touch points arc plotted against the number of incidences of 
responses, show two maxima, the one at 15 volts, the other at 40 volts. 
After section of the fifth nerve root, the maximum at 15 volts disappears 
while the maximum at 40 volts remains uncluinged. P''rcqucncy curves 
of the time factor of touch sensations show a similar two-peaked curve. 
The first of these two peaks disappears after section of the fifth nerve 
root. It is inferred from these observations that the touch points 
having a low mechanical and electrical threshold and a low time factor 
are innervated by the fifth nerve, those having liigh ^'alucs arc supplied 
by the cervical segments. The frequency curve of tlie time hictor to 
painful stimuli has only one maximum. The majority if not all pain 
points within the area of the fifth nerve seem to be supplied by the fifth 
nerve only. The disturbance of pain sensibility after subtotal section 
of the fifth nerve is characterized by complete disappearance of some 
pain points— penalgesia. Those points that remain show a high 
threshold— hypalgesia. 
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ORIGINAL ARTICLES. 

PROBLEMS RELATING TO THE INVASIVE PROPERTIES OF 
HEMOLYTIC STREPTOCOCCI AND THEIR CONTROL BY 
SULPHANILAMIDE.* 

By Wahfield T. Longcopk, M.D., 

i>noFi:sson of medicine, school or medicine, johns iioekins univehsitv, 

BALTIMOHE. MD. 

(From the Medical Clinic of the School of Medicine. Johns Hopkins University 

and Hospital.) 

The remarkable results that have been obtained recently in the 
treatment, by chemotheraiiy, of hemolytic streptococcal infections, 
form an incentive to study with renewed vigor many problems 
relating to the invasive properties of hemolytic streptococci, and to 
the resistance of the body against this organism. 

The hemolytic streptococcus has peculiarities that distinguish it 
from other known bacteria. One of its striking attributes is its 
ability to cause infections of the most varied character. In the first 
})lace, it is well known that a small number of people harbor, from 
time to time, hemolytic streptococci in their fauces or tonsils. It 
has been estimated that during the winter months in Xcw York 
and Baltimore 9% to 1-1% of normal individuals are temporary 
carriers of this organism. A few persons may persistently 
carry the organism in their fauces. When, however, the hemolytic 
streiitococciis actually invades the body, it may give rise in some pa- 
tients to a comparatively benign local infection of the skin, or a mild 
tonsillitis; in others, it may cause such specific diseases as scarlet 
fever or erysipelas; in a third, it may produce a fulminating genend 
septicemia following an insignificant local lesion, or fatal meningiti'^ 
complicating mastoiditis. It is particularly prone to invade tissues 
made susceptible by some comparatively benign di.'^casc such as 

* Till' SivU'Ciilli Xatli.nii l.vwis Hatfield Lortiirc of tlu' f'olh'cc of (>f 
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measles or influenza, and may convert epidemics of these infections 

into veritable plagues. i i 

Most of the local infections, cx'cept, of course, those that involve 
tire serous surfaces, are sometimes so mild as to be almost insignifi- 
cant; but, on tlie other hand, any one of them may assume such a 
virulent character as to be fatal almost within a few hours. 

The greatest dangers in any form of streptococcal infection come 
from a spread of the process locally, or an invasion of the blood 
stream. The character, form, severity, and outcoine of the infec- 
tion must depend upon the portal of entry, the virulence of tlic 
infecting organism, and the degree to which the patient is able to 
marshal together his forces of defense. 

It is not necessary to dwell upon the variations in the form of the 
infection that depends upon the portal of entry of the organism^ for 
it is obvious that when licmolytic streptococci are introduced into 
the skin the clinical characteristics of the disease that follows arc 
totally different from those resulting from contamination of the 
uterine canal or infection of the throat. 

The infections in man are due principally, though not exclusively, 
to hemolytic streptococci belonging to the Lancefield Group A.’**’ 
Occasionally, members of other groups, notably the minute hemolytic 
streptococci of Long and Bliss,'* which are included by Lancefield 
in Group F, cause infections in man, while anerobic hemolytic 
streptococci are frequently found in lung abscesses (Fisher’*) and 
may cause puerperal sepsis. 

Type specific strains of hemolytic streptococci are recognizable 
within Group A (Griffith,’® Lancefield’’*") and localized epidemics 
have been traced to a single specific tyjie (Griffith,’® Swift, Lance- 
field and Goodlier).®’ The infections occurring in these epidemics 
are, however, of various forms, and up to the present time it has 
not been possible to demonstrate conclusively that scarlet fever and 
erysipelas, which represent highly differentiated forms of strepto- 
coccal infections, are caused regularly by a single specific strain of 
hemolytic streptococcus, though a limited number of Griffiths 
20 types have been obtained from epidemics of scarlatina,” and 
by Pauli and Coburn” from infections of the throat preceding 
attacks of rheumatic fever. In this respect, the situation seems to 
be analogous to that which exists in lobar pneumonia or in epidemic 
meningitis. 

Strains of hemolytic streptococci belonging to the Lancefield 
Group “A” produce substances some of which are certainly injurious 
to the host. Among these are the erjthrotoxins, which are familiar 
as causing the skin reaction, the hemolysins, extensively studied 
by Todd, fibrinolysin described by Tillett and Garner, 
leukocidin and the toxic material extracted from hemolytic strepto- 
cocci by Weld.” It is probable tliat the spreading factor of Duran- 
Reynolds,*®"’’ which may be derived from the bacteria themselves, 
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a somewhat similar substance obtained by Vally Menkin‘*® from 
inflammatory exudates, and the fibrinolytic property of the organ- 
ism, are largely responsible for the advance of the infection through 
tissues. 

Soluble antibodies to these noxious substances are formed by the 
host, but their importance in combating the infection during its 
early stages, and tlie part which they play in bringing about recovery 
is not entirely clear. The bactericidal property of the blood for 
hemolytic streptococci may be much increased during these infec- 
tions. When the infection remains localized, however, the increase, 
according to Hare®^ may only be demonstrated during convalescence, 
or may not appear at all. If the infection becomes generalized, 
on the other hand, there is an early and marked increase in the 
bactericidal property of the blood, not only in those patients who 
recover, but in about half of those who succumb to the infection. 
Keefer, Ingelfinger, and Spink®* have been able to confirm these 
observations. Hare believes he can show that the increased bac- 
tericidal property of the blood is due partly to a bacteriostatic or 
bactericidal property of the serum and partly to the formation of 
bacteriotropins which bring about an increase in the amount of 
phagocytosis, even though the leukocytes may actually have sus- 
tained some injury. In this particular, and perhaps highly impor- 
tant, protective mechanism, one must take into account the activi- 
ties of the cells of the body as well as the property of the serum. 

During one phase or another of tlie infection, specific agglutinins 
and precipitins; antihemolysin and antifibrinolysin as well as neu- 
tralizing substances to the erythrotoxin (scarlatina), may be demon- 
strated in the serum. And finally, following repeated infections by 
hemolytic streptococci, the skin of an individual may become highly 
.sensitive to the nucleo-protein of the hemolytic streptococcus or to 
the products of its growth. 

It is probable, therefore, that the variety, the special character, 
the severity, and the outcome of infections by hemolytic streptococci 
arc determined by many factors, Tim disease will depend on tiic 
one linnd upon tlie predominance of one or anotlier of the biologic 
properties of tlie infecting organism and on tJie other upon the vary- 
ing state.s of resistance or .susceptibility, immunity, or allergy that 
modify the responses to infection in tJie host. It is the interaction 
of these forces tliat is responsible for the variegated clinical pictures 
in streptococcal infections, and that renders their course, to say the 
least, kaleidoscopic. 

As examples, one may mention scarlet fever, in which the rash 
and early intoxication are presumably caused by circulating toxins 
while the complications, such as adenitis, meningitis, or arthritis 
are due to an invasion of the tissues by the h,acteria themselve.s. 
.\fter recovery, au immunity to the erythrotoxin prnteet.s against 
second attacks of scarlatina, but not against subsequent and often 
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serious infections by liemolytic streptococci. Erysipelas, on the 
other hand, is characterized by a local spreading infection which 
endangers the life of tlic patient by invasion of tissues or by extension 
of hemolytic streirtococci into the blood stream. Recovery is often 
followed "by subsequent attacks. 'I’his susceptibility to repeated 
attacks of erysipelas has been attributed to the development of an 
allergic state towards hemolytie streiitoeoeei or to the products of 
their growth. Still further variations occur, for a slight infection 
of the skin may be followed almost immediately I)y a rapidly fatal 
septicemia, as another e.xample, or a mild attack of pharyngitis or 
tonsillitis may be complicated by acute heinorrhagie nephritis 
with violent onset, or by an exacerbation of rheumatic fever. 

When we search for criteria to measure the progre.ss of strepto- 
eoecal infections it is found that a eontimions local .sprearl of the 
infection and an inva.sion of the blood by hemolytie streptococci 
are two particularly unfavorable signs. We have been interested 
for some time in the latter problem and h!i\'e analyzed 10(5 cases of 
hemolytic streptococcal septicemia gathered largely from the adult 
services at this hospital in order to gain information about the types 
of infection in which an invasion of the i)iood is most likely to occur 
and to learn what the ultimate outcome may be in these ])atients.* 

It is well known that septicemia due to hemolytic streptococci 
•esults fatally in a large proportion of cases. Of the 1(56 eases that 
[ have analyzed 125 died, a fatality rate of 75..3%. This corresponds 
ilmost exactly with the figure given by Keefer, Ingelfinger, and 
Spink,’® who in a series of 246 patients found the mortality to be 
^2%. An invasion of the blood, however, is not of equally serious 
significance in all forms of infections. This is shown in the accom- 
panying Table 1, where it may be seen that, excluding the few cases 


Table 1. — Mortat.ity 


IN Different Forms of P Hemolytic Streptococcai. 
Infections AVitii Bacteremia. 


Endocarditis 

Scarlatina 

Erysipelas and cellulitis 
Abscesses and wound infections 
Primary focus obscure . ' 

Tonsillitis and respiratory infection 

Puerperal sepsis 

Mastoiditis 

Total . . . 


No. 

Death. 

Alortality, 

%• 

5 

5 

100.0 

„ 3 

3 

100.0 

2S 

24 

S5.7 

43 

35 

"81.4 

3D 

31 

79.5 

15 

9 

00.0 

5 

3 • 

00.0 

2S 

15 

53.0 

lOG 

125 

75.3 


of scarlatina and endocarditis, the highest mortality rate (85.7%) 
occurred in erysipelas and cellulitis, and the lowest (53.5%) 
mastoiditis. These figures are again very close to those published 
by Keefer and his associates. The number of cases of puerperal 

* I ani indebted to Drs. Dean Lewis, Samuel Crowe, and Nicholson Eastman /or 
permission to include cases occurring on the surgical and obstetrical services. 
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sepsis is so small that our. figures arc probably not trustworthy, 
Colebrook and Purdie’^ give an aAmrage mortality rate of 71% for 
82 cases, observed during 4 years from 1932 to 1935. 

The mortality rate in all infections due to hemolytic streptococci 
will be influenced not only by the form of infection, but by the age 
of the patient, his previous physical condition, and the presence of 
such chronic diseases as diabetes. We need not enter into a discus- 
sion of these factors, however, since Keefer, Ingelfinger, and Spink 
ha^•e considered them in detail. 


FIRST HAY or DISEASE OH WHICH BLOOD 
CULTURE FOR (3 HAEM.SX WAS POSITIVE 



Chaut 1. — D.^y of !ipj)C!\rancc of positive I)lood culture in strcptococccinias. 


We have been interested to gain some information concerning 
the day of tlisease upon which invasion of the blood first takes })lacc. 
Although it would rcfiuire daily blood cultures from the moment of 
onset of the infection to obtain accurate figures, still f'hart I has 
some slight value, for repeated blood cultures were made on 2 to 10 
occasions from 78 of the patients. 2(5 times in those that recovered, 
and 52 times in those that died, and in 24 ])atients positive cuUures 
were preceded by negative cultures. 

The chart shows two periods in which an invasion of the blood 
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was most frequently demonstrated, first during the first week of the 
disease, 88 eases, and second after the fifteenth day of disease, 16 
cases. The fatal cases a])pear to be almost entirely responsible for 
these peaks. The early deaths occurred in the patients with acute 
fulminating infections, the later deaths represent, in general, ter- 
minal invasions of the blood. 

In the fatal cases, the number of colonies of hemolytic streptococci 
in the blood varied from less than one colony ])er cc. to myriads. 
In 3 instances the blood cultures became negative before death. 
In the non-fatal cases, the numbers of colonies per cc. varied from 
less than 1 colony per cc. to 125 colonics ])er cc. in 1 case of mastoidi- 
tis. In 7 other patients the number of colonics jier cc. ^•aried from 
25 to 80 on at least one occasion. The sejjticemia in 4 of these 7 
cases followed mastoiditis. In 10 of the 26 cases that recovered, 
more than 1 positive blood culture was obtained. In 1 case of mas- 
toiditis 6 out of 10 cultures proved positive, and in 1 case of tonsillitis 
4 out of 6 blood cultures showed a growth of hemolytic streptococci. 

The duration of the disease in the 125 fatal cases was as a rule 
short, varying from 2 to 105 days, but averaged only 12.5 days 
(Table 2). In 103 (82.4%) of these cases the disease lasted less than 


Table 2.— .‘tvEKAur, Dubation or iNrr.cmoNS i.s Days. 

llccovctctl. I’litnl. 



No. 

Duration. 


No. 

Dunition. 

Total. 

Scarlatina 




3 

12.5 

3 

Erysipelas and cellulitis 

4 

22.0 


24 

9.1 

28 

No primary focus . •, 

8 

50. C 


31 

14.2 

39 

Abscess and postoperative . 

8 

53.85 


35 

0.8 

43 

Respiratory infections . 

G 

24.0 


9 

13.0 

15 

Puerperal sepsis . 

•> 

77.0 


3 

9.5 

5 

Mastoiditis 

13 

44.5 


15 

19.8 

28 

Total 

. 41 



120 


ICl 

Table 3.— 

Duration op Dibeabe. 










1. 2. 3. 

4. 5. 

0. 7. 8. 

9. 

10. 

11. 12. 13. 14. 

to. Total. 

Recovered ■ • . 3 3 G 

1 3 

0 5 1 

2 

2 

3 12 1 

1 40 

42 40 21 

7 0 

1 2 1 

3 


1 

1 125 


3 weeks, and in 42 (or over one-third) the patient died within 1 
week after onset (Table 3). In the non-fatal cases, the disease was 
prolonged, frequently being complicated by metastatic foci of infec- 
tion and sometimes by relapses with reinvasion of the blood. In 41 
patients the average duration of disease was 45.5 days; the shortest 
penod of illness being 4 days, the longest being 6| mon'ths. 

Ihe cases of mastoiditis, otitis media, and sinusitis showed the 
greatest number and variety of complications, for they occurred in 
30 (93.7%) of all 32 cases. The patients with erysipelas and celluli- 
tis developed the smallest number of complications, for these oc- 
curred in only lo (44.3%) of all 28 cases. It is well to recall the fact 
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that the mortality was highest in the patients with erysipelas and 
cellulitis and lowest in those with mastoiditis. 

Even more dangerous to the life of the patient than an invasion 
of the blood stream by hemolytic streptococci is an extension of the 
infection to the peritoneal cavity or to the meninges. Peritonitis 
occurs most commonly as a complication of puerperal sepsis, while 
meningitis is the dreaded sequel to mastoiditis and sinusitis. 

Recovery from streptococcal peritonitis rarely occurs. All of 
Keefer’s 7 cases died. 

Recovery from streptococcal meningitis is perhaps still less 
common. Few proven cases of the disease, before the use of pron- 
tosil or sulphanilamide, are known to have survived. Gray-® has 
stated that streptococcal meningitis is fatal in 97% of cases; Ander- 
son^ collected from the literature 66 cases that had recovered. 
Trachsler and his associates®® have found 110 recoveries recorded, 
but state that only 2 of 71 cases that they had observ'ed previous 
to the use of prontosil and sulphanilamide had survived the infec- 
tion. Neal and Appelbaum"'® state that among 274 cases of strepto- 
coccal meningitis only 15 recovered, and but 9 of these were due to 
/3 hemolytic streptococci. From these figures, one would be justi- 
fied in concluding that at the very most 5% to 10% of cases of men- 
ingitis due probably to all forms of streptococci recover, and that 
the mortality in 0 hemolytic streptococcal infections approaches 
or exceeds 95%. 

Sulphanilamide, Now that we have established some standard 
by which we may estimate the value of any therapeutic measure 
employed for most serious forms of hemolytic streptococcal infec- 
tion, namely those associated with septicemia, meningitis, and 
peritonitis, we may discuss the results that have been obtained by 
the most recent therapeutic procedures. 

Among the numerous chemical compounds and soluble dyes that 
have been employed in an efl’ort to find one that would prove to be 
effective against the hemolytic streptococcus, there is only a single 
group that deserves consideration, but this group warrants all of our 
attention. 

For a year or two before Domagk’s’"'’-*’ communication in 19.35, a 
chemical called “Prontosil” or “Streptozon” had been used in 
Germany for the treatment of various infections. Levaditi and 
VaisinaiP® as well as Domagk were actively engaged at this time in 
studying the e.xperimental efi’ects of the drug in mice. But the 
original chemical sub.staiice, the hydrochloride of 4 sulphainido 
2', 4' diamino 3— benzene, known as “prontosil,” was soon repiactnl 
by the disodium salt of 4 sulphamido-plienyl-2 -azo-7'-acetyi 
amino-l'-hydrooxynapthalene-3', 6' disulphonic acid, a more read- 
ily soluble compound known as “Prontosil soluble.” At about thi.< 
time Trefouel, Trefouel, Nitti, and Bovet,"® working in the labora- 
tory Fourneau in Paris, showed that para-aminobenzcne sulphona- 
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mide, now known as suiphaniianiide, was highly eflectivc in its 
curative action upon mice infected witli l)emolytic .strej)tococci. 

It would hardly be profitable to discuss in detail the chemical 
structure of those compounds, or to do more than allude to the fact 
that numerous allied substances are constantly being synthesized 
and tested, in the hope that a drug may be found wliich possesses 
advantages over sulphanilarnide, or that is active against other 
bacteria. But one cannot leave this subject without at least men- 
tion of the cliemical, sodium sulphanilyl suiphanilate, which Doehez''' 
has recently found to have a remarkably lienefieial effect in dis- 
temper, a disease due not to bacteria but to a filtera))le virus. 

We will, therefore, confine our attention to the pro])erties of para- 
aminobenzene sulphonamide, or suiphaniianiide, and consider 
exclusively its therapeutic effects upon infections due to hemolytic 
streptococci, exm though it is now known to be of value in the 
treatment of infections due to meningococci and gonococci, to be 
curative in some instances of pneumococcus meningitis or in other 
infections due to pneumococcus Type III, and to modify, as Rich 
and Follis®' have shown, the development of experimental tubercu- 
losis in the guinea pig. 

During 1935 many brief clinical reports a])pearcd both in the 
German and I^ench literature, indicating that the drug was of 
value in the treatment of streptococcal infections, but it was not 
until the careful clinical and experimental work of Buttle, Gray, 
and Stephenson® and of Colebrook, Buttle, and O’iVIeara'^ stimu- 
lated the work of Long and Bliss that the drug became at all familiar 
in this country. 

The pharmacologic action of the chemical has been studied experi- 
mentally, particularly by ^larshall, Emerson, and Cutting. 

They find that it is absorbed quite as rapidly from the gastro- 
intestinal tract as from the subcutaneous tissues, and since it is 
not highly soluble, oral administration is desirable when this is 
possible. It has been suggested by Long and Bliss'*'’*’'' that an aver- 
age daily dose of 1 gm. by mouth per 20 pounds of body weight is 
t leoretically desirable, but in practice, it is often useful to administer 
somewhat larger doses to adults for a few days. A daily dose of 
6 to 9 gm. for 2 to 3 days may be advisable in exceptionally severe 
infections, and Colebrook and Purdie*® have emploved, under these 
circumstances, as much as 12 to 15 gm. a day. Tlie optimum dose 
IS usuall} best arrived at in the individual case by determining the 
blood concentration, which according to Long and Bliss should 
reach a lewl of approximately 10 mg. %. The drug mav be given, 
however, by the subcutaneous route or intrathecally ' when this 
seems necessary. It is soluble in the proportions of 8 gm. to 1000 cc. 
or water. An accurate quantitative method for the determination 
or the chemical in solution has been described by Marshall and 
ns associates, so that it is a comparatively simple matter to 
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determine its concentration in the blood, urine, body fluids, and 
tissues. The chemical can be detected in the blood within an hour 
after it has been administered either orally or subcutaneously and 
within 3 or 4 hours reaches its maximum concentration in the serum. 
Within a few (3 to 4) hours after ingestion it appears in the urine and 
continues to be excreted for 24 to 48 hours. In the dog, the substance 
appears to be excreted unchanged in the urine; while in the rabbit, 
cat, and man, varying amounts of the chemical appear as an acetyl 
derivative, which is practically inactive therapeutically. The 
acetylated product forms a comparatively large proportion of 
the material that is excreted. in the rabbit. The chemical is readily 
diffusible and is found in the .spinal fluid and pleural exudates of 
man in concentrations only slightly lower than those in the blood. 
Indeed Marshall and his associates have found that it permeates 
most of the organs of the body, so that concentrations comparable 
to those in the blood can be found in the skeletal muscles, heart, 
skin, and viscera. The lowe.st figures were obtained for fat and 
bone. The dift’usibility of the chemical appears to account for the 
fact that the sulphanilamide clearance in the dog amounts to onI.\- 
20 to 30% of the creatinin clearance determined simultaneously. 
A large part of the sulphanilamide, presumably filtered through the 
glomeruli, is reabsorbed by the tubular epithelium. It was found 
by Marshall in some cases of nephritis that the excretion of the 
drug was considerably delayed and as this pro\'es to be of fairly 
constant occurrence, equivalent doses of the drug result in higher 
concentration in the blood of ncphritics than in patients with normal 
kidneys. It is important that the drug should be administered in 
sufficient quantities and at the proper intervals to maintain as 
eomstant and as nearly optimal concentration in the circulating 
blood as possible. As the drug is rapidly c.vcreted in the urine, 
Marshall lias suggested that the chemical be administered at least 
every -1 hours. When one follows this method it has been found 
that it requires from 2 to 3 da.vs to e.stablish an equilibrium between 
the amount ingested and the amount e.xcreted, and thus to maintain 
the concentration of the drug in the blood at a level of at least 
10 mg. %. This is the concentration which Long and Bliss’"’^'^ have 
estimated to be desirable or even essential in order that the flrug 
should be most eft'ective. 

It is, naturally, of the greatest importance that we should under- 
stand the manner in which the (Irug produces its effect. It is known 
that neither “Prontosil” nor ‘‘I’rontosil soluble”’- ha.s the slightest 
injurious action ujion hemolytic streptococci in riiro. It is now 
recognized, however, that these drugs probabl.v owe their therapeutic 
action to the fact that the.v are converted into sulphanilamide in the 
body (I^)ng and Bliss, Fuller).-^-^'^ Ihilike prontosil, sulphanilamide 
itself, as has been shown by Buttle,- Colebrook,’^ lA)ng and Bliss.*’ ' 
and Fischer.-T'xerts a definite and measurable effect u})nn tht' irrowth 
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• • u 'Pliic pnii best be demonstrated 
of hemolytic streptococci in m ro- streptococci ^vhicb contain very 
by employing ‘ r cubi? centimeter. _ Under these 

small numbers of orgt _ ■ ^ ^ definite bacteriostatic elTect, 

circumstances the chemical Posscss « j however, . 

suppressing th=,n^^ 
in the concentrations usea, oest ^ 

mide acts m the bod\ indicate i q Ixivaditi and 

that which can ^®/.7°7,^f^f,p,nical rendered he 
YaismaiP® suggested that the ohemic peritoneum of the 

cocci more susceptible to phagocjtos j J j neutralizing 

mouse by injuring tliem capsuk^ ana 

the leukocidm, but ^t 

and the work of Long and Bliss * , . _„*nrfis the growth 

have established the fact that the mouse or in the 

of hemolytic streptococci in other demon- 

pleural cavity of rabbits, and that it 1 namelv one 

strable property than that which it op]v demon- 

of bacteriostasis. Phagocytosis appears the infecting 

strable means that the body has to dispe olvmophonuclear 

organism. This is carried on m the mouse by the polj^mo^^^^^^^^ 

leukocyte, though Domagk'-' has a|d Mellon^' 

active during the early stages of tlie process. , j response de- 

conclude from their experiments that the forSmeiitro- 

pends upon the type of organism, some pever- 

phils, others implicating the macrophages. 1 hat neut p 
theless, are essential to the protective mechanism of Urn ^ 
definitely indicated by the experiments of Long ft'gc- 

showed that treatment by sulphanilamide became ‘^^“P rabbit, 

tive in mice made leukopenic by injections of bejizene. pliago- 

aceording to Gay and Clark,- protection depends /hand, 

eytosis by the macrocyte. It must be noted, on the otlmrj^^ 
that Mellon, Gross, and Cooper,"^ experimenting convince 

hemolytic streptococci of ^ing virulence could 
themselves that phagocytosis was responsible for th 
effect of either sulphanilamide or of P™"^°®^^ . , of hu- 

mice or of guinea pigs, while Ospod,^^ working with cu 
man marrow, concludes that the value of these drugs 

their ability to neutralize toxins. • +n1 nnd clinical 

Since it has been possible, through '^^'Penmental and ^ 

studies to establish some of the conditions ^lude that 

action of sulphanilamide is most effective, we must con 



HEMOLYTIC STREPTOCOCCI AND CONTROL BV SULPffAxN’ILA.UIDB 5S7 

there are at least two which are essential. The first is that the 
infecting organism should be subjected to a concentration of the 
chemical sufficient to produce an optimal bacteriostasis; and the 
second, that the body should acquire and retain the power to rid 
itself of comparatively small numbers of viable and perhaps highly 
virulent organisms. One method, by which this seems to be effected 
in experimental animals, is through phagocytosis. 

The clinical results which have followed the use of sulphanilamide 
tend to bear out some of these assumptions, but the literature is 
literally flooded by reports of such short series of cases, and the drug 
is being, employed so widely for such diverse and such indefinite 
types of infection, that it will require prolonged and critical study 
to determine not only the conditions in which it is undoubtedly 
of immense value, but to define in addition the limits of its usefulness, 
as well as to recognize the dangers incidental to its employment. 

The drug seems to be effective in infections due to several, and 
possibly all, types of hemolytic streptococci belonging to the Lance- 
field Group and in infections of animals caused by some but not 
all strains of Group C (Lancefieid).®- Long and Bliss'*®''' have found 
the drug inactive in urinary infections due to hemol 3 'tic streptococci 
belonging to Group D (Lancefieid), while Colebrook and Purdie*® 
have not observed that it has any effect upon puerperal infections 
caused by anerobic streptococci. 

There is not, at the present time, sufficiently accurate information 
at hand to discuss the action of .sulphanilamide upon all forms of 
infection due to hemolytic streptococci, and I will, therefore, confine 
the discussion to a consideration of its therapeutic effects in a few 
of the more serious forms of streptococcal infection. 

One of the severest tests to which the efficiency of this drug could 
be put is in the treatment of meningitis due to hemolytic strepto- 
cocci, for as we have seen at least 90 to 95% of these patients die. 
The therapeutic results in this type of infection have been nothing 
short of brilliant. During the last few months recoveries have been 
reported in at least 39 patients who were treated with prontonsil or 
sulphanilamide or a combination of the two drugs. Undoubtedly 
the recoveries at the present time far exceed this number. Trachslcr 
and his associates®® have recorded 4 recoveries out of 7 cases, lyong 
and Bliss'*®'’''^ 2 out of 4, vSchwenke and his associates®’ 3 out of 4. and 
Neal and Appelbaura-*® 13 recoveries out of 17 cases. 

Most of the.se recoveries have occurred in patients suffering from 
streptococcal meningitis secondary to mastoiditis, and it is impor- 
tant to pay some attention to tlie combination of circumstances 
under whidi the drug was often used. In a large proportion of 
cases tlie primary focus of infection was draincfl surgically; in many, 
the drug, in the comparati\-ely high concentration of 0.8%. wa^; 
brought in direct contact with the infected meninge.< by intratliecal 
injections, and in ail the infected meninges iiave been drained re- 
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. 11 Kx- Imnh'ir miiicturc. Tt SL-cins rciisonablc to suppose tlmt 

i,. the. i-t rCro^hup I,';.:;: 



Chart 2. — A case of puerperal sepsis treated with sulphanilaniide. 


for instance, that the whole blood of patients suffering from strep o 
eoccal infections who haA’e been treated with sulphanilamide becomes 
highly bactericidal for hemolytic streptococci, though it is kno^^^ 
that the drug does not impair the virulence of viable organisms. 

It is possible that some of these accessory factors are absen i 
the patients with streptococcal peritonitis which have been trea e ^ 
with sulphanilamide, for failures have been recorded in se%era 
instances. On the other hand, recoveries have been obser'C , 
and Dr. Edwards Park has allowed me to mention a case o pel 
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tonitis in a premature colored infant who 1 montli after birth 
developed otitis media and peritonitis, due to licmolytic strepto- 
cocci. Pie recovered after repeated subcutaneous injections and 1 
intraperitoneal injection of a solution of sulphanilamide combined 
with M sodium lactate, in spite of the fact that repeated transfusions 
G 

were necessary to combat a .severe hemolytic anemia, produced 
apparently by the sulphanilamide. Colebrook and Purdie'^ report 
2 recoveries out of 4 eases of peritonitis occurring in women with 
puerperal sepsis. 

Indeed, the treatment of puerperal sepsis has been attended with 
highly satisfactory results. Colebrook and his associates"'"'-, P\mlis 
and Barr-- and Gibberd^’ among others, have shown a very jiro- 
nounced reduction in the mortality from puerperal infection due to 
/3 hemolytic streptococci with the introduction of prontosil and 
sulphanilamide. The results of Colebrook and Purdie'" are particu- 
larly striking on account of their conservative attitude. The death 
rate for cases with positive blood cultures with or without peri- 
tonitis was reduced from a previous average of 71 % to 27.3% in 22 
cases treated with these drugs. 

Chart 2 shows the essential features in a patient sufi'cring from 
puerperal sepsis with positive blood cultures, who recovered after 
treatment at this hospital. 

A colored woman of 20 was admitted to the obstetrical ser\’ice of 
this hospital (Unit 100717) on March 1, 1937, having been delivered 
outside the hospital 6 days previou.sly. Three days after delivery 
she had a “slight cold,” and on the day of admi.ssion the lochia 
increased, she felt badly and had slight fever. She was found on 
admission to have a temperature of 103°, a red pharynx, and r.lles 
at the bases of the lungs. She appeared very ill. The blood pressure 
was 118/84; the leukocyte count 5200. The urine showed no albu- 
min. A blood culture on March 3 showed 100 colonies of /3 hemo- 
lytic streptococci per cc. and she was transferred to the medical 
wards.''’ 

The significant features of her illne.ss are the early invasion of the 
blood, the rapid decrease in the numliers of colonies per cc. with a 
subsequent steady rise during the fir.st days of sulphanilamide 
therapy, followed by a rapid di.sappea ranee of hemolytic strepto- 
cocci from the blood, a fall in temjierature, with a rise in leukoc\ te.s, 
anil rajiid recovery without complications. 

Brysipclas is a disease which furni.shes signs of arh'ance or regres- 
sion that are more or less readily measurable. One gains the iniprc,'- 
sion possibly on this account that it is a form of streptococcal infec- 
tion. which is very favorably influenc*cd by the action of sulphanila- 
mide. The literature contains accounts of hundreds of cases which 
have been treated, with few fatalities. It is usually stated tliat the 

This cato ha^ Leon iiiclucled by Drs. Loup and BlLs in tbeir i-tatj-tioj-.' 
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spread of the infection is prevented and that the duration of the 
disease is shortened, the temperature fallinp within 24 to 48 hours 
after treatment is started.®^ Ilageman and Blake’'*’ give a duration 
for control cases of 13.9 days; for treated cases 5.3 days. Snodgrass 
and Anderson,®’ wlio report the results of treatment in IGO eases, 
state that tlie mortality was reduced from 9.0% in a control series 
of 312 cases to 2.5% for tlic cases treated with prontosil and sul- 
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Chabt 3. A case of erysipelas treated with sulphanilamido. 

phanilamide. Hageman and Blake include in their series 2 cases of 
CT^sipe as m infants, showing positi\'e blood culture, with recovery. 

e resu ts in these 2 patients are particularly striking, for under 
sue con i ions, the disease is almost always fatal in infants. 

L.nart 3 illustrates the course of a rapidly spreading erysipelas 

treated with sulphanilamide. . . ^ ^ 

A white woman of 36 years was admitted to the medical service 
ot this hospita on October 16, 1936, complaining of a painful 
^veiling of the leg. She had had an ulcer of the leg for 10 weeks, 
ihe night before admission, she had had a chill, fever, and a red, 
tender, painful swelling had appeared about the ulcer. 
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The small ulcer was about the size of a dime, surrounded by a 
fiery red, tender swelling. A brawny swelling showing red indur- 
ated areas and sharply defined margins extended from the ankle 
almost to the knee. The blood pressure was 110/70; the patient 
appeared very ill; leukocytes 12,000 (Chart ?>)* 

The significant features are the disappearance of hemolytic strep- 
tococci from the blood, the cessation of spread, the critical fall in 
temperature on the fourth day of disease, and the rapid recovery 
without complications under sulphanilamide tlierapy. 

^ The conditions on admission were those that one usually a.ssoci- 
ates with a rapid and very unfavorable progress. It will be remem- 
bered that in our control series 85% of such cases terminated fatally. 

Scarlet fever presents clinical and immunologic problems (Fran- 
cis“) that differ materially from those in erysipelas, and I have 
gained the impression that sulphanilamide has comparati\'ely little, 
if any, influence upon the course of the acute illness. Hageman and 
Blake®’*' conclude from an analysis of 7 cases that the drug shows 
no effect in the toxic stage of the disease, though none of their 
patients developed complications. Peters and Ha\-ard®^ gained the 
impression that the number of complications was reduced in their 
treated cases. Possibly with further experience it may be possible 
to employ sulphanilamide more effectively in this disease, but from 
what we now know about the action of the drug, it is unlikely that 
the toxemia itself would be affected. One might, neverthele.ss, 
hope to obtain some relief of the local infection of the throat and 
thereby prevent the distressing and serious complications that so 
frequently follow scarlatina. 

In our limited experience, however, it h.is proved difficult to rid 
the throat and tonsils of hemolytic streptococci by the use of sul- 
phanilamide. 

It has already been pointed out that recovery from a local .strep- 
tococcal infection may take place without elimination of the organ- 
ism from the point of infection. Colebrook and Purdie’® found this 
to be true in puerperal infections of the uterus, and it is well known 
that after an attack of acute ton.sillitis, heinolytic .streptococci ma^' 
remain in the tonsils for weeks or months. 

In an attempt to hasten recovery from acute infections of the 
tonsils and throat by hemolytic streptococci in patients suffering 
from acute hemorrhagic nephritis, we have used .sulphanilamide 
in 15 ca.ses in moderate sized do.ses for fairly long periods of time. 
Cultures from the throat of all of these patients, before tn'atment 
was begun, showed moderate to great numbers of 0 lieinolytic 
streptococci (Table 4). Culture.s' were made repeatedly during the 
course of treatment and from the interior of the tonsils from 1‘1 of 
these patients who after treatment were subjected to toJisillectomy, 

* The case was included in the st.ntistics puiilisheij Jjy Dr'. Ixrir and B!:**.**’-*!; 
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The tonsilb from (> of these patients, who had received from IS to 
66 gin. of sulphanilainide over periods of from (i to 25 days, and 
whose blood sulphanilainide varied from a concentration of 7 to 
19 mg. %, showed a licavy growth of hemolytic stre^itococci, while 
in one other patient who had tonsillitis and sinusitis and who had 
received 69 gm. of sulphanilainide over a period of 12 days, cultures 
from the throat were almost continuously positive for 6 months. 
Four of these patients manifested mild symptoms of intoxication 
such as slight fever, headache, nausea, and cyanosis. 
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Six patients whose tonsils did not show hemolytic streptococci at 
operatioir, and 2 whose throat cultures became negative received 
horn 16.2 to 81.0 gra. of sulphanilamide over periods of from 6 to 
1 j ^ which time the concenti’ation of sulphanilainide in 

the blood varied from 6 to IQA mg. %. Six of these 8 patients had 
mild symptoms of intoxication. 

It seems clear to us that the administration of even comparatively 
laige amounts of sulphanilamide over considerable periods of time 
mil not ah\ays eliminate hemol.Yitic streptococci from persistent 
and latent infections of the tonsils. Swift, jN'Ioen, and Hirst“ have 
had the same experience in their study upon tonsillitis in rheumatic 
patients, while Colebrook and Purdie” report that hemolytic strep- 
tococci were recovered from cervical swabs taken on discharge 
fiom the hospital in 39 of Si (48%) of their eases of puerperal infec- 
tiOTi that had recovered under sulphanilamide, and that 6 of 35 
patients (1 1 %) still showed positive culture for hemolytic strepto- 
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cocci 3 to G weeks later. Indeed, this is found to oceur even in 
experimental infections, for Lc^•aditi and A’aisman^® and Long and 
Bliss, as well as Colebrook and his associates,'*'''’ have reported 
the persistence of latent foci of hemolytic streptococci in mice treated 
for long periods by sulphanilamide. 

The difficult}' of eradicating hemolytic streptococci completely 
from the focus or foci of infection may very well explain the recur- 
rences and relapses that have been occasionally encountered in some 
patients after cessation of treatment by sulphanilamide. Unless 
the protective mechanism of the bod\' is capable of resisting aii 
exacerbation of the infection, a renewed invasion of tissues by hemo- 
IjTic streptococci is likely to occur. 

It is for reasons such as these that the surgical methods commonly 
employed in the treatment of infections sliould not be abandoned 
when sulphanilamide is emploj'ed. Free drainage of infected areas 
is undoubtedly beneficial, and all possible means should be used to 
assist the body to combat the invasion of organisms, the multiplica- 
tion of which appears, from studies made up to the present time, 
simply to be suppressed by the action of sulphanilamide. 

Sulphanilamide, first thought to be almost innocuous, is now 
known to produce at times a variety of unpleasant symptoms, and 
is for a few patients highlj' toxic. Little information can be gained 
concerning this phase of the subject from animal experimentation; 
for, except in enormous doses, it is almost harmless for laboratory 
animals (Raiziss,®" Hawking”''). Marshall, Cutting, and Emerson^”" 
find tliat when the drug is administered orally it requires 3.8 gm. 
per kg. to kill 50% of mice, and tliat dogs have recovered from doses 
of 2 gm. per kg. This would be equivalent to a dose of at least I of a 
pound of the drug in a person weighing 150 pounds. The dogs, 
however, that received the large doses, were salivated, vomited, 
had diarrhea, hyperpnea, e.xcitement, muscular weakness, ataxia, 
and presented signs of stimulation and depression of tlie central 
nervous system leading to a condition of spastic rigidity of the limb.s 
and h}'peresthesia. All but one of 9 dogs recovered within 12 to 24 
hours. Prolonged administration of sublethal doses did not produce 
any evidence of chronic intoxication in rats or dogs. The acetyl 
derivative to which the drug is jjartially changed in many animals 
appears to be more toxic than the original substance. 

In man, on the other hand, a long series of toxic effects have been 
described. The subject is of great importance though 
it is only possible to allude to it at this time. It is quite impo.^sible 
to predict what toxic s^'iiiptoms will become manifest in an}' par- 
ticular patient. Some patients have taken 1.2 to 2.4 gm. of the 
drug daih' for months without the slighte.st ill effeet.s. Xevertheles.s. 
in a fair proportion of patients receiving larger do.^e.s of the drug there 
is cyanosis. IMany patients experience malaise, anorexia, dizziness, 
somnolence, nausea, headache, and are depressed. ^ omiting is noi 
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uncommon. These are symptoms whidi have been observed in 
animals intoxicated by the drug and are dependent, no doubt, upon 
a direet action of the chemical. Febrile reactions, with or without 
skin eruptions are frequently encountered and are difficult to inter- 
pret, for one may be puzzled to know whether the fever is due to the 
drug, to an exacerbation of the infection, or to the occurrence of a 
complication. Morbilliform, and erythematous eruptions have 
been described, occasionally progressing to a dermatitis exfolia- 
They may be precipitated by expo.surc to 
light.^® One patient is described as having a violent attack of urti- 
caria accompanied by difficult breathing which appeared after the 
first few doses of the drug.®* Optic neuritis has been recorded.' 
The acute anemias Avith evidence of hemolysis are particularly alarm- 
ij^g.33,37 Avhen the drug is stopped and transfusions are given, 
recovery is extraordinarily prompt. The instances of agranulo- 
cytosis are more serious and deaths arc reported as a result of this 
complication.’’^'^^'“'” 

Southworth'^ showed some time ago that the COj combining 
power of the blood was almost regularly lowered and Marshall, 
Cutting, and Emerson^’' have demonstrated experimentally that 
this is due to an acidosis associated with a disturbance in the acid 
base equilibrium. On this account sodium bicarbonate is adminis- 
tered regularly with sulphanilamide. The cause of the cyanosis is 
somewhat obscure. It may be associated with moderate degrees 
of hemoglobinemia or sulphemoglobinemia, but this does not appear 
to be sufficient to explain entirely tlie intensity of the bluish color 
that develops in many of these patients.-''®-'^'’®'*^ 

Although the drug is excreted in the urine in considerable con- 
centration, it does not appear to injure tlie kidneys. 

In some patients, symptoms may appear after tlie first few doses 
of the drug. ^ In other patients, they do not arise until the drug has 
been administered in full doses for several days. This is usually 
true of the drug fever,” which Blake®'” pointed out was most likely 
.^PP^iirance between the seventli and tenth days after 
sulphanilamide had been started. Though a number of the toxic 
mamf^tations are to be attributed, as Marshall'*®” suggests, directly 
to the drug, others such as asthma, the acute anemia, and the agranu- 
locytosis are so rare that they should be ascribed to a peculiar 
Idiosyncrasy of the particular patient. 

Most of the unpleasant symptoms, and especially tliose referable 
to disturbances of the nervous system, subside promptlj' ndien the 
drug IS stopped and large amounts of fluid are administered. Under 
these circumsta^es, the fever usually returns to normal within 
do to 48 houre. ^ The eruptions may persist for some days. 

^ it seems obvious that when the drug is used for a specific purpose 
j severely ill patient, it may have a remarkably beneficial effect 
and has undoubtedly saved many lives, but Avhen it is used indis- 
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criminately for minor ailments, it may prove ineffective, produce 
unpleasant symptoms and, in rare instances, be actually dangerous. 

Conclusions. Ilemolytic streptococcal infections, in which there 
is an invasion of the blood, the meninges, or the peritoneal ca^dty, 
are fatal in a large proportion of patients. The mortality in blood 
stream infections due to hemolytic streptococcal infections varied 
in 166 patients from 53.6% in mastoiditis and otitis media to 85.7% 
in erysipelas and cellulitis, while at least 95% of cases with menin- 
gitis succumb, and the mortality in peritonitis is perhaps still higher. 
Some factors contributing to this high mortality have been com- 
mented upon. 

The pharmacologic and experimental action of sulphanilamide 
has been discussed, and the remarkable therapeutic effect of this 
drug in the serious infections due to hemolytic streptococci has 
been recorded. Attention has been drawn to the fact that it has a 
most pronounced effect in the early stages of these infections, but 
that it may fail to sterilize foci of latent infection in the tonsils. 
Some of the evidences of intoxication have been recounted, and it is 
pointed out that the most alarming of these are rare and probably 
depend upon an individual idiosyncrasy to the drug. 
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STUDIES IN DIABETES MELLITUS. 

VI. Mortality and Longevity of Diabetics. 

By Elliott P. Joslin, M.D., 
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HOSPITAE, BOSTON, M \S8 , 
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THIRD VICE-PRESIDENT VND STATISTICIAN, METROPOLITAN LIFE INbUHXNCE COMP.XNV, 

NEXV TORK CITY, 

AND 

Herbert II. Marks, 

METROPOLITAN LIFE INSURANCE COMPANA', NEW FORK CITA . 

Ihe aierage length of life of diabetics has definitely increased 
in lecent decades, particularly since the discovery of insulin. It L 
apparently still increasing. Reliable measures of this improvement, 
hovever, have been lacking. Until now the only method available 
has been to compare the average duration of the disease from onset 
to death among diabetics in successive calendar periods. T-his 
method is not statistically correct, but as long as tlie conditions of 
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treatment and the mortality rate of diabetics were fairly stable, 
the result served as an approximation of the truth. But, when an 
important influence such as insulin came into being, the balance 
was upset, and the average duration of diabetes in fatal cases of 
recent years is no longer an accurate measure of the longevity of 
the diabetic. Indeed, such data on fatal cases alone may even 
mislead because they probably include an undue proportion of 
patients who were neglected or poorly treated, or who died of 
accidents or acute emergencies. 

There are sex^eral other objections to the use of the average dura- 
tion of the disease in fatal cases as a measure of longevity today; 
1 , In a group of diabetics under the care of any one physician or 
clinic, some of the patients were originally diagnosed elsewhere. 
These cases are the survivors of larger initial contingents of patients 
of other physicians, 'Bhe longevity of the other patients of these 
physicians is unknown. The patients diagnosed elsewhere, there- 
fore, have previous histories of diabetes of varying durations, many 
of them quite long. These eases artificially increase the average 
duration of the whole group. 2, The date of onset of diabetes is 
often not exactly determinable, and this may tend to increase or 
decrease the recorded duration of life of patients. 3, Cases with 
sudden onset and short duration of life are often not diagnosed and, 
therefore, do not get into the experience. This applies also to cases 
with somewhat longer durations, which because of lack of clear-cut 
symptoms of the disease are not recognized as diabetes. Somewhat 
different are certain other objections of a statistical nature. 4, 
When the data are classified by calendar year periods, deaths witli 
longer durations are necessarily classified in the later periods and, 
consequently, boost the averages in those periods. 5, With a rapidly 
growing number of patients, even though the proportion of deaths 
to total cases may decrease, the actual numbers may go up. In this 
instance, the average duration of the fatal cases is relatively short, 
particularly so if tliere is a high selective death rate in the early 
years of the disease. 

These defects in the method of average duration are clearly not 
all in one direction. They tend to counterbalance each other, but 
there is no way of telling how far this goes. In any event, there is 
an indefinite period of time, in the data based on duration from 
onset to death, in which no deaths can be recorded, because relatively 
few eases are diagnosed at the very onset of the disease. This is a 
serious matter in a mortality exjierience. 

These many difficulties disappear only when the actual period of 
observation on each jiatient is reconlerl, and the longevity of the 
group is measured as for a population, or. more strictly s])caking. 
when a survi\'orship experience of tlie type eoimnon in insurant' 
work is computed. The fundamental unit is the year of life lived. 
This method jiennits the computation of death rates per head ;e:r 
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annum at specific ages. Age is, of course, a vital factor in mortality. 
One can make comparable tabulations for as many groups as is 
warranted by the size of the group studied, as, for example, by sex, 
residence, occupation, and so forth. Details of this method of mor- 
tality analysis are not given here, but may be found in any of the 
standard textbooks dealing with the construction of mortality 
tables.* One special requirement in tabulating the data for a group 
of patients is that the follow-up must be practically comjilete. In 
the present instance of Dr. .Toslin’s patients, the follow-up has been 
carried out as fully as practicable and the number of “lost" or 
untraced cases in the group as a whole is le.ss than 1 % and in the 
special groups seldom, if ever, over 2%. 

The present paper covers the total experience on all true dia- 
betics treated by the senior author and his associates who were first 
treated in and discharged from the hospital during 1897 to 1928, or 
fir.st seen at the office or in consultation during those years. These 
patients were traced to the anniversary in 1929 of their first hospital 
discharge or non-hospital observation, or to their pribr death except 
for pre-insulin cases surviving into the insulin period who have 
been traced to August 7, 1929, the anniversary of the date in 1922 
on which the use of insulin was begun in the Baker Clinic. 1 )esirablc 
as it would be to have more recent data on all patients, the amount 
of time and labor of the medical staff of the Clinic required to trace 
successfully such large numbers of persons had become too great 
to be carried on. It B’as, therefore, decided .sometime ago to limit 
follow-up efforts to special groups of patients who were of particular 
significance as illustrating the influence of important factors in the 
longevity of diabetics. Several such groups (c. g., diabetic patients 
under age 40 at onset; diabetic physicians; and pre-insulin era 
patients) on whom more up-to-date information is available, will 
be reported in subsequent papers. The trend of the mortality- of 
diabetics up to 1929, however, gives a sure indication that any 
changes since that date are changes of degree and not of kind. This 
will be found to be confirmed by the trends in the special groups 
which tire next to be reported. 

In the tabulation of the mortality e.xperiences in this, and later 
papers,^ untraced or “lost" cases were included up to the last date 
on which they were definitely known to be living. The years 
designated in the text and tables are “experience” or “exposure" 
years and not calendar years. The “experience” year includes the 
period from the date of the original observation in one year or the 
anniversary of such date to the anniversary in the following year, 
i he tables exclude what may be called the “immediate" mortality, 
that is, patients admitted to the hospital or seen in consultation 


example, Murphy, R. D., and Papps, P. C. H.: Construction of Mortality 
Tajjles from the Records of Insured Lives, Actuarial Society of America, New York, 
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who were dangerously ill or moribund at the time and who died in 
the hospital during the first period of treatment there or within 
1 week of discharge or within a week of first observation. The num- 
ber of these “immediate” deaths in the experience reported here 
was 187, as compared with 2271 later deaths up to the 1929 anni- 
versary. 

Table L— Death Rates peb 1000 Among Diabetics in the Naunyn, Allen and 
Banting Eras. By Sex and Attained Age. Experience or E. P. Joslin, 

1897 TO 1929. 


1897-1913. 


« I 


1914 to August 6, * August 7, 1922, i 
1922. to 1925. I 

i 

of o I ’ * o 


1926-1928. 




fi)0 

■So 

So 



a>o 

22 

S*. 


22 



|| 

7**0 

■ o ^ 


. 0 « 

to 1 

1 i 

4> 

o ^ 



n 

Cl 

o 
£ a 

2 

tr 

rt 

0) 

PM 

*5 « 

S o. 

1 2 “ 

*- 

2 c. 

o 

u O- , 

Cl ^ 

T 

rt 

o 

*5 u, 1 
cj Ci 

e S 

g c; 

c ^ 


0 

o 

1 ^ 



>< 

Q 

Q 


Q 

c 


Males. 


All nttes 


,894 

171 

217. 7t 

3057 

440 

152. Ot 3755, 

316 

80. Ot 4813 

274 

58. 3t 

Under fl . 


' 1 

2 

1000.0 

12 

5 

422.3 

IS' 

3 

190.7 

28 

1 

35.6 

5- 9 . 


11 

7 

GCG.O 

45 

17 

378.5 

09, 

1 

14 0 

88 

I 

11.4 

10-14 


1 11 

10 

951.5 

48 

18 

375.1 

94 1 

0 

04.1 

153 

— 

— 

15-19 


26 

12 

473.7 

64 

23 

361.2 

no 

13 

111. 8 

145 

3’ 

20.7 

20-24 . 


^ 16 

0 

389.1 

90 

15 

165.8 

123 

10 

130. 0 

159 


12.0 

25-29 . 


17 

9 

514.0 

110 

27 

245.8 

134, 

14 

104.0 

157 

3l 

19.2 

30-34 . 


39 

7 

181.8 

103 

20 

195.1 

150 1 

12 

80.0 

241 

7 

29.1 

36-39 . 


00 

10 

107.6 

182 

24 

132.0 

205 

0 

43.9 

222 

0 

27.0 

40-44 


82 

17 

207.1 

234 

30 

128.0 

278! 

0 

21.0 

357 

8' 

22.4 

45-49 . 


130 

10 

117.9 

340 

21 

01.8 

408' 

20 

49.0 

437 

12' 

27.5 

50-54 . 


124 

14 

113.4 

472 

46 

97.4 

513' 

31 

00.4 

002 

36 

59.8 

55-59 


133 

12 

90.3 

529 

60 

113.4 

5701 

38 

00.7 

077 

39' 

57.0 

00-04 


,123 

21 

171.1 

384 

55 

143.3 

504 1 

62 

123.1 1 

053 

48, 

73.5 

05-09 


' 77 

18 

232.8 

234 

45 

192.1 

317, 

41 

129.4 

514 

52 

101.1 

70-74 . 


1 25 

9 

303.0 

130 

20 

147.1 

108' 

24 

142.0 

2.37 

28 

117.9 

75-70 , 


' 15 

1 

05.9 

58 

10 

274.7 

07 ( 

14 ‘ 

209.8 ' 

11.3 

20 

174.3 

80 and over 


1 


. . 

17 

4 

238.8 

25 1 

0 

241.0 

30 

8 

209.0 


Kciniilcs. 


All apes 


057 

128 

239.lt 

2311 

332 

150. 2t 3920' 

200 

00. 4t 

5533 

344 

58. 7 1 

Under 5 . 


2 

1 

.371.1 

13 

3 

227.8 


1 , 

02.2 

24 



5- 9 


5 

11 

2131.8 1 

30 

9 

305.0 

02 

4 

04.8 

103 

4 

39.0 

10-14 


17 

0 

351.1 

40 

19 

410.8 

88 

4 

4.5.7 

142 

4 

28.3 

15-19 


10 

7 

082.9 

40 

21 

4,54.9 

90 i 

8 

89.3 

171 

I 

5 9 

20-24 . 


9 

8 

865.8 

34 

23 

676.7 

42' 

I 1 

23.0 

112 

5 

44.7 

2rj-29 


11 

7 

041. 0 ' 

51 

17 

3.33.9 

81 1 

5 

01.5 

113 

4 

.35.3 

30-34 


30 

7 

234.0 

70 

19 

251.1 

114 


79.1 

150 

0 

40.0 

35-39 


40 

10 

249.0 

no 

11 

94.9 

104 

71 

42.0 

215 

r. 

27.9 

40-14 


4.3 

0 

138.5 

108 

22 

131.3 

249! 

10' 

40.1 

,345 

8 

23 2 

45-49 . 


77 

7 

90.7 

2.37 

17 

71.8 

360 

8 

21.8 

4.52 

n 

24] 3 

50-54 


101 

8 

79 1 

339 

20 

76.7 

579 

25 

43.2 

758 

34 

44.9 

55-59 


90 

9 

93.8 

415 

30 

72.4 

718 

46' 

04.1 

948 

51 

.53.8 

00-(i4 


.3.3 

15 

280.8 

.375 

30 

90.0 

60S 

48 

79.0 

807 

00 

74.4 

05-09 


7.3 

15 

201 . 1 

209 

27 

129.3 

4.57 1 

42 

91.9 

009 

72 

107.0 

70-74 . 


51 

7 

137.3 

93 

23 

247.6 

213, 

21 

98.4 

300 

44 

122 2 

7.3-79 . 


2.3 

3 

1.31.4 

41 

19 

460.4 

' 02, 

14 

221.3 

133 

20 

195 S 

SO and over 


13 

I 

75.0 

25 

10 

405.4 

‘ 16 

7 

441.9 

32 

8 

252.0 


* Fractional parts of >rars of life exposed were t.abulatcd but the exposed m tin* l.ablc are 
tnl.cn to the nearest whole nnrobers. 
t Standardixed on basis of patient population, 1697 to 1929. 


Mortality of Diabetics During Three Eras of Treatment. Table 1 
gives the years of life exposed, tlic number of deaths and the death 
rates per 1 .000 of the diabetics in this experience. The.'^ facts arc 
shown in detailed attained age groups and by sex during three 
separate periods, namely, the Xaunyn era (exi>cricnee years. 1S97 to 
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1913), the Allen era (1914 to August 6, 1922) and the Banting era 
(August 7, 1922, to 1928). The last is subdivided in two parts, the 
dividing line being the end of 1925, in order to show both the 
immediate effeet of insulin on the death rates and the clfeet of the 
increased skill in handling it, resulting from its continued use. 

Table 2. — Peb Cent Decline in Death Rate.s of Diabetics Between Vaihous 
Eiias or Tkeatment.* By Sex and Age. Exi-BniENCE or E. P. Josli.n, 

' 1897 to 1929. 
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tions on patients .surviving from earlier periotls and on new patient.^ 
entering into the experience during the jieriod. (’hart 1 gives a 
graphic rejiresentation of the observed mortality by age ami sex. 

Striking improvement in the mortality of diabetic patients is 
clear from the chart. It is greatest in chihlren. amazingly .^^o. but 
real improvement has taken place since the early years of tiib 
experience at every age and among both males and females. 'I'he 
minor e.xceptions that are found in the table and the chart may be 
discounted as accidental or fortuitous. It is remarkable how dras- 
tically and consistently the death rates of diabetic patients have 
fallen. It will be noted that among children the death nitc prior 
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to insulin occasioimlly exceeded 100% per annum. Aetualiy, these 
extremely high rates represent .t force of mortality rather than a 
true death rate, which cannot exceed unity. They indicate that 
the average duration of life among the children exposed in those 
age groups was less than a year after first observation. It is also 
clear that prior to 1914 the death rates among diabetics were 
highest at the very young ages. At that time the rates at every 
age up to 30 were much higher than those recorded between 70 
and 80. Despite some improvement in the mortality of young 
diabetics in the Allen era, the death rates under 20 were generally 
higher than at all other ages, and between 20 and 30 were higher 
than between 30 and 70. With the introduction of insulin, however, 
there was a decided change for the better, and although very high 
rates still prevailed among the young diabetics, the rates were far 
lower than in the preceding eras. In the second part of the Banting 
era, the situation among young people improved still more, and for 
the first time the diabetic group yielded a mortality curve that was 
normal in respect to its shape, in that the lowest rates were recorded 
at younger ages and increased gradually through adult life. 

The remarkable changes in the death rates among diabetics are 
sho^yn in Table 2, which gives the percentage decline between suc- 
cessive periods and also between the first and last periods studied. 
The percentages at all ages combined were computed from death 
rates which were standardized on the basis of the total exposed 
to risk at each quinquennial age group from the beginning to the 
end of this experience. At all ages combined, the death rate in 
the second half of the Banting era was 74% less than in the Naunyn 
era. The death rate fell nearly one-third between the latter and 
the Allen era, but a much more rapid fall came ns a result of the 
”’^®'^*^ction of insulin, the death rate dropping 51 % between the 
Allen and the first part of the Banting era, and 23%' between the 
first and second parts of the latter era. These improvements appl.v 
to both males and females. The only notable difference is that the 
gains immediately following insulin were greater among females. 
Ultimately, however, the improvement as a result of the use of 
insulin has been about the same in both sexes. 

i ^st impressive have been the declines among young diabetics, 
n the first two decades of life, the death rates in the second part of 
the Banting era were 98% below those in the Naunyn era. In other 
u ords, the rates in the later period w’ere onlv about one-fiftieth of 
tfi^e prevailing prior to 1914. In the third decade, the drop was 
J5% and in the next two decades of life up to age 50 was over 
80%. The smallest decline, 30%, was recorded in the eighth 
decade. In practically every instance, the rate of fall was greatest 
immediately after insulin was introduced. At ages under 30 the 
death rates in the early Banting era fell over 75%, that is, 'to levels 
less than one-fourth of those prevailing in the period immediately 
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preceding. Continued and marked improvement has taken place 
at all ages throughout the Banting era, but again these changes 
were most marked at the younger ages. 

As the table shows, the rates of improvement by age have been 
about the same in each sex. The more rapid decline among females 
in the early Banting period ivas most distinct at ages under 40, but 
this was counterbalanced by the more rapid decline among males 
at these ages in the later Banting period. 


Table 3.— Expectation or Life or Diabetics in the Nai'Nyn, Allen and 
‘ Banting Eras.* By Sex. Experience of E. P. .Joslin, 1897 to J929. 
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Comparative Mortality of Male and Female Patients, Male and 
female diabeties have approximately the same death rate. This 
is also brought out by Table 1. Prior to the discovery of insulin 
there was a moderate excess mortality among females, hut with 
the discovery of in.sulin there wa.s a .sharp hut temporary rcvcr.ial 
in the relative mortality of the .sexe.s. In the .second part of the 
Banting era, however, the death rates at all ages eomhined were 
nearly identical. 

There were, however, distinct variations by age. In all hut one 
period tlie death rates of female patients under 40 have been gen- 
erally higher than those for maie.s. On the other hand, between 
40 and 00 years of age, the death rate.s of male patient.s have been 
tlie higher. At ages over tiO tlic rate.s have been moderately elu'^e, 
e.x<?ept during the period immediately after insulin was introduced. 
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At that time the death rate of females at ages ovcr OO fell to a point 
25% below that of males. It is notable that this is the only group 
in which the death rate in the second half of the Banting era showed 
no improvement over the earlier part. 

The Expectation of Life of Diabetics. 'I'hese striking reductions in 
the mortality of diabetic patients, of course, mean many added 
years of life. This is brought out clearly by Table 0 and Chart 2 
which give the figures for their expectation oi life, by, age and sex, 
computed on the basis of the mortality rates shown in Table 1. 
These figures of exjicctation of life are presented as tentative and 

Choit 2. — Expectation of life of tlinl)Pties in tlie Naiiuyn, .Mien ami Bantinn Eras. 
By sex ami ase. Expeiienee ot 15. P. .losUn, 1S07 to 11129. 


MALES FEMALES 



approximate only. They apply, at any specific age, to the diabetic 
of average dui’ation of the disease in the several epochs of this 
experience, and not to those with onset at the age. In constructing 
a life table, it is implicitly assumed that the persons at an;\’ specific 
age will, in the future, experience the death rates observed at the 
later ages. The situation among diabetics, particularly in the 
earlier periods of treatment and at the younger ages, does not strictly 
conform to this assumption. But as against this defect, it may be 
noted that at those ages where the death rates were extremely high 
(as, for example, the pre-insulin rates under age 30 in Table 1) 
the expectations of life were little affected by the death rates at 
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ages much removed. So far as duration of the disease exercises 
any effect on the death rates, we have found that, under recent 
conditions of treatment, this effect is relatively slight at the middle 
ages for durations up to 15 years. For longer durations there is as 
yet no adequate information. There are extremely few middle-aged 
diabetics whose disease began in childhood or early adult life. Prac- 
tically all of them must be post-insulin cases because of the high 
death rate among young diabetics previously. Too short a time 
has elapsed since insulin came into use in 1922 for any large number 
of younger diabetics to attain middle life. By the very nature of 
the problem, it will take at least a decade to get a sizable experience 
on such cases. 

Table 4. — Ratios of Death Rates Among Diabetics to Those .'Vmo.vg Persons 
IN the General Population at Specified Periods of Time.* Selected 
Age Groups by Sex. Diabetics in Experience of E. P. Josli.v and Perso.ns . 
IN the Original Registration States. 


Ratios (death mtos of population = 1.) 


Sex; age. 

Naunyn era. 

Allen era. 

1 

j Banting era. 


First part. 

Second part. 

Males. 

5-14 

200.9 

129.9 

18 7 

1.8 

16-24 

92.0 

50,0 

30.8 

5.0 

26-34 

40.8 

.35.7 

19.9 

5.5 

45-54 

7.1 

0.3 

4,1 

3.4 

05-74 

4.2 

3.0 

2.3 

1.8 

Females. 

5-14 

203.4 

147.8 

28.2 

17.3 

15-24 

179.0 

122.0 

21.3 

0.0 

25-34 . . 

54.5 

42.5 

10.3 

8.0 

45-54 . 

0.5 

0.2 

3.1 

3.4 

G5-74 

3.1 

3.0 

1.8 

2.2 


* Diabetics in Naunjn era vs. O. R. S., 1910; in .’Vilen era rs. O. R. S., 1920; in 
Bantint; era rs. O. R. S., 1925. 

Substantial gains in expectation of life have been made at every 
age, but most of all at the younger ages. Thus at age 10, the expec- 
tation of life of a diabetic boy in the Naunyn era was a little over a 
year. In the Allen era it jumped to nearly 3 years, increased sharply 
to nearly 11 years in the period immediately following the discoverv 
of insulin, and increased e.xtra ordinarily again to -33 .vears after 
insulin had been in use 4 years or more. Altogether the gain in 
e.xpectation of life for a diabetic boy of 10 was over 30 years. 
slightly smaller gain was recorded for girls at this age. Ai age 20. 
the expectation of life of male diabetics has gone up froin less tlian 
21 years in the Xaunyn era to over 2S years in the second part of 
the Banting era, an increase of nearly 2(5 years. The increase for 
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females was sliglitly less. At age 40, the expectation of life for 
both male and female diabetics has more than doubled between the 
two periods, with gains of over IIJ and over lOJ years for males 
and females respectively. Even at age CO, the expectation of life 
of males has increased d-J years, and that of females nearly 5 years. 

Another interesting feature of tlie expectation of life figures is 
that prior to the discovery of insulin and even in the early years • 
following that e\’ent, the age curve of expectation was grossly abnor- 
mal in shape. Normally, this curve is a steadily diminishing one,’ 
except during the first year or two of life when mortality rates arc 
very high. In contrast, the earliest curves among diabetics show 
the highest ex'jiectation between 40 and 50 j'ears of age. 'The two 
curves for males prior to insulin .show increasing expectation from 


T\bi.e 5.— Comparison or Expectation or I.in: or Diabetics and Peiusons i.v 
THE GenERAI. PoPU!.ATIO.N AT Sl’ECiriED PERIODS OP Tl-ME. SeI.ECTED AOES 
Bv Sex. Diabetics in Experience or E. P. Josi.in and Per-hons i.n the 
Origi.vai, Rboistratio.n States. 


Eipi-ctation ol life (.vearx). 


Sei; age. 



ct 

o 

tt' ^ ^ 

c, 

Ci 

-r w®' 



V ^ 


, S.S*^ 
c 

t> s o 

“ii 


-o « £ 

csS 

. V ' 

.S® « 


d 

a 

6 


d 


Males. 
10 . 
30 . 
50 . 


Females 
10 . 
30 . 
SO . 


I 

I 


1.1 

, 51 3 

2.8 1 

52.8 

10,8 

52 S 

, 33.2 

54.5 

4,5 

34 9 

0 o 

36 5 

10.3 

30,6 

23.1 

30.9 

8 0 

20 4 

so 

21 4 

11 2 

21 4 

12.9 

20.8 

1.5 

53 G 

2.4 

53 S 

17. S 

53 S 

30.2 

57.1 

3.7 

37 0 

0 0 

37 0 

17 4 

37,0 

9 9. 4 

39.3 

8 0 

21 7 

10.5 

22 3 

13,4 

22.3 

13.0 

22.7 

t 


le A oimgest age in the table up to this maximum. The curves for 
ema es, after a slight initial decline also rise with age to a maximum 

Banting era, the male expecta- 
lon o 1 e increases up to age 35 before it begins declining, and the 
ema e curTC fluctuates within a range of 14 years up to age 36, with 
maximum gures at ages 20 and 36, before it too declines in the 
iiorrnal manner. In the second part of tlie Banting era, the curve 

to^thTold ”sr^es'" progressively from the youngest 

Comparison With Population Tables. The great strides toward 
normality that the diabetics have made with respect to longevity 
are brought out by comparing the death rates and the figures for 
expectation of hfe of these patients with the data for the general 
population of the Original Registration States. The great majority 
Of the patients in this experience were drawn from 8 of the 10 states, 
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which comprise this area, namely, the New England States, New 
York, and New Jersey. The comparison might also have been made 
with Massachusetts figures but the results would dift'er little. 
Population data for calendar years conveniently close to the several 
eras of treatment have been used. 

Table 4 gives the ratios at selected ages of the death rates of 
these diabetic patients to the rates in the general population. This 
shows that in the Naunyn era, i. e., prior to 1914, the death rates 
of diabetic patients between the ages of 5 and 14 were over 250 times 
the corresponding rates for the general population. Between ages 
15 and 24, male diabetics had a death rate over 90 times that of the 
general population and female diabetics, nearly 180 times. The 
ratios decreased progressively witli age so that at 05 to 74 they 
were only 4 times the general population rates for males and a 
little over 3 times for females. These ratios of the mortality of 
diabetics to that of the population have declined very drastically. 
With but unimportant exceptions each successi^'e period of treat- 
ment showed lower ratios at every age. In the second part of the 
Banting period, the highest ratios recorded at the younger ages 
were under 6 in the case of males. They were generally' higher in 
the case of females, notably between ages 5 and 14. At the older 
ages the death rates of diabetics in the Banting era were only about 
twice those in the general population. 

Table 5, which gives the expectations of life at selected ages of 
diabetics and of persons in the Original Registration States, shows 
what large gains the decline in the preceding ratios mean when 
translated into ex|)ectations of life and, at the same time, how far 
the diabetic yet has to go to have a normal expectation for his age. 
For example, the diabetic boy of 10 of the Naunyn era had an 
expectation of life of scarcely one year, compared to an expectation 
of 51 years in the general population at that age. There was thus 
a loss of 50 years for the diabetic boy. Despite a sizable gain during 
the Allen era, there was just as great a gain in the population figure 
and consequently the deficiency remained at 50 years. With insulin, 
however, there was a marked increase in the e.xpcctation of life of 
the diabetic child and by the second part of the Banting period the 
expectation of life for a diabetic boy of 10 reached 33.2 years, as 
compared with 54.5 for males aged 10 in the Original Registration 
States during 1929 to 1931. Thus, the loss had been reduced to 
slightly over 20 years. At every age and both among males and 
females, the e.xpcctation of life of the diabetic patient has increased 
much faster since insulin than that of the general population and 
considerable progress has been made in reducing the deficiency' in 
his exiJcctation of life. 

Summary. Life tables have been constructed for diabetic* patient,'- 
treated at the Baker Clinic during 1897 to 192S and traced to 1929. 
These tabulations have been made in the .same manner a^ .survivor- 
ship experiences in insurance work. Only the period under ob-c-rva- 
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tion was iiidudcd, i. c., from first consultation or hospital discharge. 
These tables gi\-e a definite measure of the imj>rovemcnt in the 
treatment of diabetes. 

The outstanding facts arc: I. There has been a continuous de- 
cline in the death rate of diabetics. 

2. The death rate at all ages in the latter part of the period sur- 
veyed, 1920 to 1929, was 75% below that of thefir.stpart,lb07tol9i:5. 

2. The gains have been greatest in young diabetics. 

4. The decline in mortality was most rapid after insulin came into 
use. 

5. Large increases in the e.xpcctation of life have occurred. At 

age 10, tile increase between 1S97 to 1918 and 1920 to 1929 is esti- 
mated at about 80 years. The increiise is progressively less with 
advancing age. , 

6. The death rates of diabetics are .still much in c.xccss of those 
for the general population. 


THE CREATINE TOLERANCE TEST IN THE DIFFERENTIAL 
DIAGNOSIS OF GRAVES' DISEASE AND ALLIED 
CONDITIONS. 

By Arthur R. Sohval, M.D., 

CLl.NIC.AL .\SSISTA.VT PHYSICIAN. OUT-P.ATIENT UEPAUT.ME.VT, 

Frederick H. King, M.D,, 

ADJUNCT rUYSlCIAN, 

AND 

Miri.vm Reiner, M.S., 

assistant chemist, the mount SINAI HOSPITAL, NEW YOHK CITY. 

(From the Mcdiral Service of Dr. GeorRC Baohr. and the Laboratories. Tho Mount 

Sinai Hospital.) 

Laer since Shaffer'^ in 1908 reported significant creatinuria in 
patients with Graves’ disease, occasional contributions to the study 
OT creatine-creatinine metabolism in this disease have appeared. 
Ihe more important of these include the observation of Palmer, 
Carson and Sloan® that creatinuria in Graves’ disease disappears 
on the administration of iodine. More recently, ShorpO’i- conceived 
the idea of putting a strain on the mechanism controlling creatine 
metabolism by causing the patient to ingest a known quantity of 
creatine. In this manner, the degree of excretion could be deter- 
mined and a creatine tolerance test was devised. 

Before describing the test and the clinical material forming the 
basis of tins report, a short discussion of creatine-creatinine metab- 
olism IS presented. 

Creatine. Creatine is meth5'!guanidine acetic acid, whose chemi- 
cal formula is 

HN ===== c 


N (CH,) ■ CHs • COOH 
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A1)out 98% of tlie total amount in the body occurs in muscle, par- 
ticularly striated, and most of the remainder in the brain. It is 
presumably derived from protein. Fiske and Subbarow- have 
shown that a large part of creatine in muscle is present in combina- 
tion with phosphoric acid as phosphocreatine. 

Creatine is present in the blood in very low eoncentration. It is 
claimed to be normally absent in the urine of human adults e.x'cept 
during menstruation, gestation, and lactation; it may also be present 
during starvation and as a result of the ingestion of a high-animal 
protein or low-carbohydrate^ diet. Creatinuria likewise is })resent 
in febrile and acidotic conditions, in hyperthyroidism, creatinisin, 
infantilism, diabetes, achondroplasia, poliomyelitis, myositis, and 
other mu.sclc diseases such as atrophy and dystrophy.' 

Creatinine. Creatinine is the internal anhydride of creatine with 
the formula 

HN ===== C N (CHs) • CUi • CO. 

I I 

Nil ' 

Creatine can be coiu'erted to creatinine by removal of one molecule 
of water through treatment with hot acid solutions. The amount 
of creatinine in the 24-hour urine of normal adults ranges from .500 
to 2.000 gm. Except for diet and exercise, it is a constant character- 
istic of a given normal individual, being determined by size and 
muscular develojnnent. For this reason, the total creatinine excre- 
tion is frequently employed as a means of checking the accuracy of 
24-hour urine collections. Thus creatinine is apjiarcntly an end- 
product of creatine metabolism and merely rejiresents a waste 
product. Ingestion of the substance results in almost quantitative 
excretion in the urine. This is in contrast to creatine, ingestion of 
which by normal adults results in about 70% retention. 

Creatinine is increased in the urine in fevers and decreased in 
hyperthyroidism, diabetes and conditions of profound muscular 
weakness. It ajipcars to be compen.satorily lowered in the presence 
of spontaneous creatinuria. 

Creatine Tolerance Test. The creatine tolerance test"^'- was 
tlevised to determine the ability of persons on a creatine-free diet 
to retain ingested creatine. According to Shorr, e\-idence of a defect 
in the metabolism of this .substance is indicated by; 1, .spontaneous 
creatinuria above .50 to (50 mg. per 24 hours; 2. retention of less 
than 70% of the ingc.sted creatine: 8, low output of creatinine per 
kilo of body weight. 

Technique. The patient i.® placed on a creatinc-frcc diet* for 4 da\>. 
During tlio third d.ay he collect.^ the entire urinara- output for 24 hour- 
under thymol. He tlien takes 1.32 gm, of creatine hydrate (equivalent to 
1 gm. of creatine in the Jirine expre-ssed a.s creatinine) dis,-oh’c<i in 180 re. 
of water and the urine is again collected for 24 hours under thymol. The 

* No fowl, fish iti any foini, meal or meat {iixHliiet.- sueli a« -o 
olato. 


HIJ1-. coff,:) ,,r oil'."- 
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entire urinarj' output for the control-day and the crcatinc-day is then 
analyzed for creatine and creatinine. . . 

Method for Determination of Creatme and Creatinine, llic mcthoa 
for the deteiTOination of creatine and creatinine was a slight modification 

of FoUn’s^*’ . , , . 

Measure the volume of urine and pipette 2 cc. of the speciinen (the amount 
required varies according to the creatinine in the specimen; it may be neces- 
sarj' to repeat with 1 to 5 cc.) in 100 cc. volumetric flask for preformed crea- 
tinine, and 2 cc. in 250 cc. Erlenmeyer for the “total creatinine. 

To the Erlenmeyer flask add 20 cc. of saturated solution of very pure 
picric acid, an antibump tube, and record the weight of the flask and con- 
tents. Add about 150 cc. of distilled water and lioil on an electric hot-plate 
until the flask and contents weigh about the original amount. 

Compare both the “total creatinine” and preformed crcatimne with 
standards containing 1 and 2 cc. of standard creatinine solution (containing 
1 mg. of creatinine per cc.) in 100 cc. flasks. To standards and urine for 
creatinine add 20 cc. saturated picric acid. To all flasks add 1.5 cc. of 10% 
sodium hydroxide solution, and after 10 minutes transfer the hydrolyzed 
specimens from the Erlenmeyer flask to 100 cc. flask. Make up to mark 
with water and read immediately in colorimeter with the appropriate stand- 
ard set at 10 mm. 

The hydrolyzed specunen contains “total creatinine” — preformed and 
hydrolyzed creatine. The unlij'drolj'zcd specimen contains prefonned 
creatinine. So-called creatine is the difference between the total and un- 
hydrolyzed specimens. 

The creatine excreted on the second or creatinc-da}" minus that excret^ 
on the first or control day gives the amount of extra creatine e.xcrcted. 
This divided by the total amount of creatine which might have been ex- 
creted (1 gin.) gives the percentage excretion from which the retention is 
easily calculated. Normal adults are said to retain 70 % or more. 

Clinical Data. In order to determine the usefulness of the creatine toler- 
ance test, it was performed in 75 jiatieiits witli one or more of the following 
conditions; Graves’ disease, autonomic imlialance, menopause, hyperten- 
sion, non-toxic goiter and psychoneurosis. TIic patients were studied chiefly 
in the Out-Patient Department and were subjected to 102 tests. The 
individuals were classified in the following groups: 

No of No. of 

paticntt. teats. 

Giavcs' disease . .15 27 

-Vutoiiomic imbalance 42 5 " 

Menopause with autonomic imbalance and liypci tension 7 7 

Essential hypei tension . 0 

Non-toMc goitei 5+ 5 * 

Psychonemosis 1 1 

Tb 102 

^ One IS ntcluded m the hypei tension gi oup. 

At times the clinical diagnosis nas not readily apparent and the patients 
of observation. This was particularly true in the 
differentiation of Graves’ disease from autonomic imbalance where it was 
sometimes necessary to hospitalize the patient for this purpose. Th^ 
attendmg physician in charge of the sendee corroborated the final diagnosis 
m all such patients. 

Maii}’^ precautions were taken to insure accuracy on the part of the patient 
in performing the test. The creatine-free diet and the manner of collecbon 
of the urine specunens were explained to each patient in great detail. The 
patients were greatly impressed with the amount of attention they received 
and were unifonnly cooperative and conscientious in the execution of the 
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tests. In addition, they received printed instructions on the rwerse side 
of which they were requested to keep a diary of the food eaten daily. When 
the patient brought the urine specimens back to the hospital, his accuracy 


Table 1.— Gbaves’ Disease. 


1 

i 

1 

i 

Case 1 
No. 1 

1 

1 

Sex. 

1 

! 

Age. 

' I 

1 

1 

i Creatine tolerance test. 

Creatine j Creatinine 

Basal metabolic rate. pei^aflmure. ! poMours. 

Control Creatine Control Creatine 
^ day. day. 1 tiay. , day. 

I Retcn- 
1 tion, 

1 %. 

! 

57 

M 

1 1 

1 .35 i 

+ 59 

+41 

+52 

+0* 

0 

) 

0 050 ; 

0 040 

■ 0.950 

( 

j 95 

58 

M 

52 

+37 

+31 

+20 

+10 

.185 

210 

.880 

.750 

1 98 




+S8 

+ 1S 

-8 

+31 

.075 

,305 

.800 

.390 

j 71 

1 

1 

r ' 

+81 

+41 

+50 

+2.0 


) 





! 

i 

+SJ 

+91' 








59 

F 1 

58 


+48 

+ 17 


.145 

.775 

070 

.015 ; 

37 

CO 

F i 

45 1 

+ 00 

+52 

+48 

+43 

0 

.210 

..570 

1.170 1 

. 79 


i 


+5.7 

+43 

+ 24 


0 

. 190 

740 

,945 

! 81 



i 





.400 ; 

.00.7 ' 

..30/7 

.700 

00 



i 





0 1 

.305 

.805 

.800 

09 

02 

F 

21 1 

+35 

+49 

+S7 

+31 

.440 

. 70/7 

./7.30 

.443 

74 


1 

1 

+s 

+ 50 

ot 

+25 

.100 

400 ' 

.710 

. 850 , 

1 

03 

F 1 

19 

+ 15 

+ 54 

+02 

+04 

.050 

.400 

.4.35 

.070 

; 05 


1 


+S8 

+/st 

+0* 


.180 

.095 ! 

,815 

; .095 : 

' 48 



! 





.095 1 

.115 ; 

.755 

' .785 ! 

98 

04 

F 

50 1 

+30 

+29 

+20 


.045 1 

.500 1 

.450 

' .500 1 

49 

06 

1 M 

42 I 

+ 00 

+ 10 

+51 

+00 

.175 ' 

1.190 1 

1.150 

.970 i 

-1 


1 

1 

++;t +/6t 

+4* 

+0* ; 

.025t! 

.045 1 

* . . 

1 , . , 

38 

1 


i ! 

1 1 





0* j 

.125 1 

.840 

.900 , 

87 

00 

1 F 

09 

+ 51 

+29 

+ 43 

+34 

..390 1 

1.885 - 

. 755 

. 705 

-00 



1 

+S.f 

+20 

+ 22 

+I3i 

.320 1 

.300 { 

.700 

.000 

03 


( 

1 

-f- ^2 

+20 

+ 7 

+47 

.so.-n, 

.340 j 

. 76V7 

. 700 

07 


1 i 

1 j 

-4 

+ 23 



.090t 

.380 

.720 

.710 

72 

07 

1 F 

30 1 

+ 02 

+48 

+ // 

+28 

.200 1 

.395 1 

1.000 - 

1.015 

SO 




+43 

+48 

+ 19t 


1 

i 

1 








I.VACTIVE 

Chaves' 

DlSEA.SE. 









A symptomatic. 





OS 

F 

31 


-13 


i 

1 

.130 

.420 i 

.700 

830 

71 

09 

F 

3S , 

+00 


+43 

+31 1 

0* 

.175 ' 

.920 

975 

82 


i 

1 

' i 

+45 

+54 

+ 27 


I 

! 

! 

1 

1 




Inactive Gb^ve'*' Dise\.se. 
Si/mptoma(tc. 


70 

F 27 ■ 

+9 

-4 

. 055 

.210 

775 

. 07.5 

.85 

71 

F 39 


+ 14 

.050 

.815 

975 

89.5 

23 

73 

F 48 +48 

1 -10 

+ 47 
-0 

- 10 +0 

0 

.055 

Otto 

8.5' 1 

91 

Figii 

re.^t in italics indicate 

determinations 

made 

duriniT a 

hfi-pit.'il 

[ ‘1,-sy 

' a* an 


iii-pHtieni. 

* PortoiH'ralivp. t After liicoiiiation. 



612 


SOnVAL, KINO, UKlNRli: 


was checked by a complete recital of the ninnncr in which the voiding^ were 
collected. Tests were discarded in the event of error. While wc occasion- 
ally noted the presence of significant variations in the output of creatinine 
in the 2 test days, wc were prompted to include these tests for two reasons; 
first, because of our conviction regarding the reliability of the urine col- 
lections and second, because of the possibility that sucii variations may be 
inherent in the diseases investigated. Whenever possible attempts were 
made to repeat positive tests. Care was taken to exclude iJaticnts with 
acetonuria or with those physiologic and iiathologic states known to induce 
creatinuria. 

Shortly after this work was started, and in accordance with tlic experi- 
ence of our Department of Chemistrj’, spontaneous creatinuria was not 
iieki to be abnormal nor was it so designated unle.s.s the creatinine exceeded 
100 mg. iii 24 hours. Tolerance to the ingested creatine was regarded as 
decreased when the retention was Ic-ss than 70%. The finding of spontane- 
ous creatinuria or decreased tolerance is referred to as a parlinUn jmsitive 
tost wiiile the presence of both indicates a completely positive test. 

Graves’ Disease. There were 15 patients in this group (Table 1), 
10 active and 5 inactive as a result of operation or roentgentherapy. 
Of the 5 inactive cases, 3 were still symptomatic in that they still 
complained of nervousness, emotional and vasomotor instalrility 
and weakness, although the basal metabolic rates were normal and 
they had gained weight. The remaining 2 inactive cases were 
completely asymptomatic. 

Of 10 patients with active Graves' disease, subjected to 22 tests, 
8 had spontaneous creatinuria (Table 2). In 2 of these 8, it was 


Tabi.e 2. —Results or CnnATLVE Tolehance Test. 


Graves’ disease. 


Active 
(10 cases). 

Spontaneous rreatinuria S 

Confirmed by 2d teat ‘ , 

Unconfirmed by 2d teat 3 

Decreased tolerance , o 

Confirmed by 2d test ^ <> 

Unconfirmed by 2d test ! ' 3 

Spontaneous creatinuria or de- 
creased tolerance g 

Spontaneous creatinuria and de- 
creased toieranco . , 5 

Confirmed by 2d tost . 

Unconfirmed by 2d test . 3 


Inactive 
(5 cases) . 

1 


1 


2 

0 


-Autonomic 
imbalance 
(49 cases). 

10 

4 

0 

IS 

2 

0 


1 

3 


Hypertension 
or goiter or 
psycho- 
neurosis 
(1 1 cases). 
2 

“ 0 
2 

1 

(i 

1 


2 

0 


present anci m 3 others of these 8 it was absent on a second deter- 
mination w'lthout the use of iodine. Six patients showed a decreased 
creatine tolerance. In 2 of these 6 it w'as present and in 3 it was 
absent on a seconcl determination Avithout the use of iodine. Spon- 
taneous creatinuria or decreased tolerance Avas demonstrated in 

patients, AAdiereas ^ both spontaneous creatinuria and decreased 
to ei ance Avere found in 5. In 3 of these 5 patients, hoAAmAmr, another 
test Avas entirely normal. 

Of 3 patients with inactive, but symptomatic, Graves’ disease, 
none sliOAA'ed spontaneous creatinuria AA'bile one reA'ealed decreased 



Crcalino tolerance test. 


Creatine Creatinine 


Case 

No. 

SCK. 

Age. I 

Basal metabolic rate. , 

i 

in Krnins 
per 24 hours. { 

in ^Trains 
per 24 hours. , 

Iloteri' 
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SOllVAI., KING, kkinick: 


tolerance. Of tlie 2 inactive, asymptomatic casc.s, 1 disclosed spon- 
taneous creatinuria while neither had a decreased tolerance. 

Autonomic Imbalance. The patients in this group form a clinical 
entity which has been variously' designated in the literature as 
"forme fruste” of hyperthyroidism, larva! hyperthyroidism, Basc- 
dowoid, ueurocirculatory asthenia, and Oraves' constitution.* 
Kessel and Ilyman® applied the term “autonomic imbalance” to 
this group of patients “whose symptoms can be ascribed to a dis- 
turbance in the realm of the involuntary nervous system. . . . 

Manifestations of the disturbance have been present in most of these 
patients as far back as they can remember.” 

The symptomatology is referable to that organ system whose 
involuntary innervation is disturbed. The dominant manifestations 
may thus be neuropsychiatric, circulatory, cardiac, gastro-intestinal 
or any combination of these. The commoner features of this syn- 
drome consist of palpitations, dy.spnea, tachycardia, labile pulse 
rate, tremor, sweating, vasomotor and emotional disturbances, 
nervousness, asthenia, anxiety states, diarrhea, “indigestion,” 
menstrual disturbances, headache and insomnia. Non-toxic goiter 
is not infrequently present with such profound vasomotor disturb- 
ances as to simulate Graves’ disease very closely. Even in the 
absence of goiter, differentiation from Graves’ disease often requires 
prolonged observation. At times, hospitalization and patient 
effort to secure the subject’s confidence is necessary in order to 
obtain accurate basal metabolic and pulse rates. Failing this, a 
therapeutic test with iodides usually aids in differentiation. 

^ Ihis group numbered 42 patients who were subjected to 57 tests 
(Table 3). ^ Spontaneous creatinuria (the highest was 695 mg.) 
was found in 16 patients. In 4 of these, this was confirmed by a 
^cond test, while in 8, confii’matory results could not be obtained. 
Decreased tolerance was revealed in 15 patients. It was present 
m 2 and absent in 6 on a second determination. Either spontaneous 
creatinuria or decreased tolerance was disclosed in 24 patients.. 
Spontaneous creatinuria and decreased tolerance were, noted in 5 
patients. The test was repeated in 4 of these and provided con- 
firmation in but 1. A completely normal- result was obtained in 
another. In 2 others, spontaneous creatinuria was again demon- 
strated .nut tliis time with normal tolerance. Three tests performed 
m 1 patient (Case 22) gave widely different results, ranging from 
completely normal to completely abnormal. 

Menopause wift Autonomic Irnbalance and Hypertension. Auto- 
nomic imbalance is frequently observed in association with meno- 
pausal symptoms and hjqiertension, the latter usually of recent 
origin. In addition to menopausal vasomotor disturbances such as 
hot flashes, sweats -and dizziness, this group of patients presents 
manifestations of dysfunction in the autonomic nervous system as 
outlined above. Here again differentiation from Graves’ disease 
IS occasionally difficult. 
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Table 4. — Menopause Wira Autonomic Imbalance and HvPEnTENSiON, 


Creatine tolerance test. 


Case 

No. 

j 

] 

Basal metabolic rate. i 

i 1 

1 Creatine in grams 1 

per 24 hours. i 

i ' 

[Creatinine in grams 
[ per 24 hoiir.s. j 
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day. 
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< 
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Tliere were 7 case.s in tliis group (Table 4). By tlie creatine toler- 
anee test, spontaneous ereatinuria was absent in all, while decreased 
tolerance was found in 3. 


Table 5. 


Case 

No, 

i 

Sex. 

Arc. 

llasal metn))olic rate. 

Creatine toler.nnc 
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day. day. day. | 
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i 
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The results of the crcntine tolerance test ui this ainl 
.Troup of eases of autonomic imbalance were eombmed ( 1 able 
Of the total number of 49 cases, spontaneous crcatmuria occurrea 
in lb patients, decreased tolerance in 18. spontaneous creatinuria 
or decreased tolerance in 27 and spontaneous ereatmuna miH de- 
creased tolerance in 5. . i , r 

Hypertension or Non-toxic Goiter or Psychoneurosis. A grou]i ol 
11 ‘‘non-nervous” patients rvas likewise subjected to the creatine 
tolerance test. These groujis were selected because they are allied 

to the previous groups and yet may serve as controls. 

The test was completely normal in (1 cases of h\-pertension 
(Table o). Of 5 patients with non-toxic goiter (one was included 
in the hypertension group), spontaneous creatinuria was found m 
2, but could not be confirmed by a second determination, tine 
patient showed decreased tolerance which also could not be con- 
firmed. Spontaneous creatinuria or decreased tolerance was present 
in 2 patients. The te.st in 1 patient with psychoneiiro.sis was normal. 
Thus, of 11 patients, unconfirmed spontaneous creatinuria was 
found in 2, unconfirmed decreased tolerance in 1 and spontaneous 
creatinuria or decreased tolerance in 2. In no case were both spon- 
taneous creatinuria and decreased tolerance present (lable *-). 

Discussion. Our experiences with the creatine tolerance test arc 
at variance with those recorded by Shorr and Thorn.'^ In the firs 
place, only one-half of our active cases of Graves’ disease gave, a 
com-pleteJy positive test. Attempts at confirmation of the positne 
test failed in each of 3 patients. On the other hand, a partia!l> 
positive test (spontaneous creatinuria or decreased tolerance) 
occurred in 90% of these patients. Here again, however, \yhen the 
test was repeated, confirmation was usually not obtained. 

Shorr, in reviewing our protocols, drew attention to the possibil- 
ity of an unsuspected source of iodine, such as iodized salt, as an 
explanation for the absence of spontaneous creatinuria in some cases 
of Graves’ disease. This cannot be denied but we feel that it is not 
of I'ery great moment, inasmuch as Kepler and Boothby^ 
creatinuria in only 84% of 25 patients with Graves’ disease who had 
not received iodine and in 60% of 115 similar patients of whom 
nearly two-thirds had received iodine. The former finding^ corr^ 
sponds to our finding of 80% incidence of creatinuria in non-iodized 
Graves’ disease. 

The group of non-nervous patients comprising hypertension, 
non-toxic goiter or psychoneurosis, although small, may serve as a 
control series. Kepler and Boothby^ have previously_ reported 
creatinuria in 11% of their cases of benign adenoma and in 14% o 
control cases. Tolerance tests were not performed by these worker^- 

In our series a completely positive test was not encountered in an> 
case. A definite percentage, however, showed a partially pos'' 
tii-e test. Again, this was more often unconfirmed than confirmee . 
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Doubt is thus seriously cast upon the significance of partially posi- 
tive results. In this connection, the work of Taylor and Chew'^ sug- 
gests that the occasional finding of spontaneous creatinuria in 
normal persons may be due to sudden, but not necessarily extreme, 
change in muscular activity. 

The outcome of the test was most interesting in the group of 
patients with autonomic imbalance. More than one-half showed a 
pariudly positive test while in 10% a completely positive test was 
obtained. Thus, with respect to defects in creatine metabolism, 
this group occupies a position wliich is roughly midway between 
Graves’ disease on the one hand and normal persons on the other 
(Table 2). 

From our results it is apparent that this test is not constantly 
positive or pathognomonic in patients with Graves’ disease. Further- 
more, the occurrence of partially positive tests in a control series 
and completely positive tests in autonomic imbalance detracts from 
the usefulness of the test in differentiating borderline cases. Shorr 
contends that the specificity of the test in Graves’ disease dwells 
in the disappearance of the positive test under iodinization. While 
we do not deny the fact that iodinization diminishes creatinuria 
in Graves’ disease, our protocols indicate that a positi\-e test, regard- 
less of the di.sease, usually disappears spontaneously. On the other 
hand, our studies indicate a relationship between autonomic im- 
balance and Graves’ disease which was postulated by Hyman and 
KesseF but heretofore factually unconfirmed. It is their contention 
that Graves’ .syndrome represents a superimposition of hyper- 
thyroidism on a fundamental imbalance of the autonomic ner\’ous 
system. Tliis is in keeping with the almost universally elicited 
detail in the history of patients with Graves’ disease to the effect 
that the individual was “always nervous,” “highstrung,” “unstable,” 
or neurotic. Of the 8(5 cases of autonomic imbalance studied by 
them, 1 patient was ob.served to pass into Graves’ disease. Our 
own series is too small and the period of observation too short to 
permit comment on the incidence of this transition. However, 
the occurrence of the same metabolic defect (completely positive 
creatine tolerance test) in autonomic imbalance as in Graves' dis- 
ease points to a fundamental relationship between the two. The 
fact that the defect occurs more often in the latter i.s due to the 
added thyroid disturbance. 

Summary and Conclusions. 1 . The creatine tolerance test as devised 
by Shorr was performed in a group of patients with one or mon- 
of the following conditions; Gravc.s' flisease. autonomic irnb.-danee. 
menopause, hyjiertension, non-toxic goiter and psyehoncurosis. 

2. A small percentage of partially positive tests wa- en- 

countered in the “non-nervous" control series enmpose<i of h^'p'-r- 
tension, non-toxic goiter and psychoneurosis. 
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3. A greater incidence of partially positive tests (37%) and a 10% 
occurrence of completely positive tests was encountered in the group 
of patients with autonomic imbalance. 

4. The greatest frequency of positive tests (00%) was observed 
in the group with active Graves’ disease. 

5. Whereas a completely positive tolerance test may be useful in 
differentiating Graves’ disease from a condition which does not at all 
simulate it, the efficacy of the test in the differential diagnosis of 
borderline cases, i. c., autonomic imbalance, is sharply curtailed 
by the following observations; the occurrence of partially positive 
tests in control series and of completely positive tests in jiatients 
with autonomic imbalance; the occurrence of completely positive 
tests in only one-half of our patients with active (braves’ disease. 

(5. The occurrence of completely positive creatine tolerance tests, 
indicative of a defect in creatine metabolism, in autonomic imbal- 
ance and Graves’ disease suggests a fundamental relationship be- 
tween the two. 

We are indebted to Miss Mildred Roscnhluth for v.'ibiahle nssisttinre in the Clinie. 
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THE COEXISTENCE OF MYXEDEMA AND PELLAGRA IN THE 

SAME PATIENT. 


With Report of Two Cases. 


ASSISTANT 


By James A. Greene, M.D., 

PBOFESSOR, DEP.^Rtment OF THEORY AND PH.ACTICE, UNIVERSITY 
.MEDICAL SCHOOL. IOWA CITY, IOM'.\. 


OF lOtVA 


(Fiom the State University of loiva Medical School.) 

The coex-istence of pellagra and myxedema has not been reported 
as sue 1 in le literature. Either disease mav be overlooked if the 
two coexist because of the similarity of the gastro-enteric, psychic, 
neuro ogic, an to a less degree, the dermatologic manifestations of ■ 
the tivo maladies. Such an oversight ma’\' lead to a fataIit^^ whereas 
ot lenyise recovery might be e.xpected. It is for this reason that the 
loiiowmg 2 cases are reported. 
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Case Reports. Case 1. A wliite married female, aged 53, entered the 
University Hospitals complaining of soreness of mouth, diarrhea, di^jmess 
of skin and hair, loss of the use of her legs, and mental changes. The history 
was questionable because of psychosis, but the general facts were confirmed 
by the family. She had always enjoyed good health and had reared 5 
children. The present illness began 11 years before admission. The initial 
subjective manifestations consisted of increasing obstipation, weakness, 
drowsiness, intolerance to cold, absence of sweating, dryness of skin and 
liair, with loss of the latter from the axilla;, being suspicious of others, 
slowness of speech, and huskiness of voice. During the past G months 
soreness of mouth, diarrhea with G to 7 watery stools daily, dermatitis 
confined to the exposed areas, slight bilateral deafness, a vague paresthesia 
which progressed to abasia, and hallucinations appeared. The dietary 
history was of no value. 

She was a well developed and nourished woman of about the stated age, 
who cooperated well and answered questions freely. The significant objec- 
tive manifestations were slowness of speech, huskiness of voice, dryness and 
coarseness of hair which was absent from the axilla;, dryness of skin, brown- 
ish dermatitis over anterior legs and over dorsum of hands and forearms, 
slight bilateral deafness, marked stomatitis, enlargement of tongue with 
atrophied papilla;, cardiac rate of 70 beats per minute, arterial pre.ssurc 
100/70, moderately distended abdomen, hemoglobin of 65%, erjdhrocjdes 
2.5 million, leukocytes 5200, achlorhydria, and a basal oxygen consumption 
of 45% beloAV normal. Sluggish reflexes Avere the onl}' neurologic finding in 
spite of the abasia. Blood agglutination reactions were negative for typhoid, 
l)aratyphoid, melitensis, and dysenter^'^ bacilli. There was no gross or 
occult blood in the stools and direct and cultural examinations revealed 
no pathogenic organisms. Roentgen-ray examination of the colon by 
barium enema showed a large atonic bowel. 

Cottrse. In order to ascertain Avhich of the manifestations could bo 
attributed to myxedema and which to pellagra, the h^'^pothyroidism was 
controlled by the administration of desiccated thyroid gland and the pella- 
gra permitted to continue bj' feeding a diet low in vitamins. Tlie basal 
o.xygen consumption increased to 2% above normal at the end of 3 weeks, 
and the weakness, drowsiness, and intolerance to cold subsided. Sweating 
appeared and the speech improved. The psycliosis improved remarkably/ 
but the diarrhea, stomatitis, and dermatitis persisted. 

,A. high-caloric, high-vitamin diet with added \dtamin B, and a mainte- 
nance dose of desiccated thyroid gland were then prescribed. She ate 
fairly well and during the next 5 weeks the dermatitis and stomatitis dis- 
appeared, the mental condition continued to improve, but the diarrhea 
jiersistcd. During the ne.xt 12 weeks, in spite of large amounts of liver 
extract parenterally and yeast and liver extract orally, the psychosis re- 
turned, delusions and hallucinations appeared, and all attempt's to main- 
tain an adequate food intake failed. She lost bod}- weight and the mental 
condition necessitated that she be transferred to tlie P.^ychopathic Hospital. 
The appetite immediately improved and during her stay of 3 Aveeks she 
gained strength and body AA-cight, and the diarrhea subsided. The psA-cho'-i-, 
hoA\cA-cr, continued and she AAas transferred to the State Hospital for tlic 
Insane. The psychosis gradually .subsided and after 31 months she Ava- 
lAcrmittcd to return home. A rejmrt by letter after 4 montlis at home state'! 
that she felt well and Avas doing her oAvn house\A-ork. 

Case 2. A A\-hite married female, aged 38, entered the University 
Hospitals complaining of Aveaknc.<s. She A\-as emotionally uiwtable and 
suspicious. The histor}-. therefore. Avas not as accurate as de.'irw!. .She 
had ahvays considered herself avcII until the present illne— which heaan 
G years before admission to the hospital. The s\ibjecti\-c manifc-lafions 
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symptoms of pellagra by several years and were due to myxedema 
until the onset of pellagra when the psychosis became increased. 
Both diseases were apparently contributing factors in the mental 
condition of both patients at the time of admission to the hospital. 
It is impossible, however, from the data available to state which of 
the two diseases played the dominating role. The presence of psy- 
chosis docs not appear to alter the prognosis in myxedema, whereas 
* it does in pellagra. The response to therapy by the 2 patients 
indicate that the presence of mental changes produced by the coe.x- 
istence of the two diseases does not necessarily signif\' a gra\’c 
prognosis. 

Diarrhea is common in both diseases, but in my.xcdema it usually 
alternates with constipation. The continuation of diarrhea in 
Case 1 after the thyroid deficiency had been controlled and its 
termination in Case 2 before the administration of desiccated thy- 
roid gland signifies that pellagra was the etiologic factor in both 
instances. 

Dermatitis may develop in myxedema and in both instances this 
possibility was considered. The skin lesions in 2 previous cases in 
which dermatitis was thought to be due to myxedema were general- 
ized and were not aggravated by exposure to sunlight. The typical 
character, distribution, and re.sponse to therapy of the dermatitis 
present in the 2 cases of this report -indicate that pellagra and not 
myxedema was the etiologic factor. 

Stomatitis and glossitis arc common in pellagra, whereas they do 
not occur in myxedema without a vitamin deficiency. I'lie glossitis 
observed in 3 cases of myxedema previously reported- was attrib- 
uted to a vitamin B deficiency and suggested that deficiency dis- 
eases may de^'clop in my.\edema. 

The relation of thyroid therapy and of antipellagra treatment 
to the disappearance of manifc.stations of the two diseases in both 
cases arc shown in Table 1 . 

T.mii.k 1.— SiMfTOMs Bkkouk A.vn After TnE\T.MF;sT. 
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The development of i)ellagra in cases of in>’xedema emphasizes 
that deficiency diseases arc likely to develop in any chronic malady, 
particularly if there are long standing gastro-cnteric or psychic 
derangements. 

Summary. The coexistence of pellagra and iny.xedcma have not 
been described previously. Two such cases are rcjiortcd. A fatal 
termination is almost certain if both diseases are not recognized. 
The manifestations of the myxedema which may facilitate the pro- . 
duction of pellagra are discussed. An attcmjfi was made in the 
2 cases to ascertain which disease was res])onsii)le for production of 
manifestations which may be common to both maladies. 
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THE SPECTROGRAPmC DETERMINATION OF LEAD IN BLOOD 
FROM NORMAL HUMAN SUBJECTS.* 

By Gordon II. Scorr, 

AND 

J. How.vrd McMillen, 

ST. LOUIS, MO. 

(From tho Department of Anutomyi; Washington University School of Medicine.) 

It is of some general interest to know the distribution of a toxic 
substance such as lead in a population relatively unexposed to the 
metal as an industrial hazard. 

Clear-cut data regarding the normal distribution of lead in the 
blood are exceedingly hard to secure. i\Iost cases in which such 
information is sought have been suspected of plumbism or have had 
a definite history of exposure to the metal. It occurred to us that 
a class of first year medical students, selected from all parts of the 
country, would be excellent material for such a study. Conse- 
quently, we examined blood samples from the first year medical 
students in the entering class of 1936. Inquir.Y revealed that for 
the most part the subjects were free from definite exposure to lead. 
Some 12 or so gave a history of recent but casual contact with a 
possible source of the metal. None of the members of the series 
was employed in an industry or private pursuit known to be hazard- 
ous from the standpoint of. lead intoxication within the last year. 

One difiSculty with such a group is the great preponderance of 
males. In our series, for example, tliere were 83 males and 6 females. 
But a similar sex ratio might be expected from the average group 
of workers in^ industry, so that for purposes of comparison our 
series is not without direct value. 

* JUded by grants from the RoekefeUer Foundation, The Josiah Macy, Jr., Founda- 
tion, Tho American Medical Association and Tho National Research Council. 



LEAD IN DLOOD FROM NORMAL HUMAN SUBJECTS 


G23 


Method. Spectra of blood samples were obtained with an interrupted 
arc. The electrodes used were carbon rods especially purified for spectro- 
graphic analyses. As an added precaution each electrode was pre-heated 
to white heat in an oxygen-gas flame. Rarely if ever was difficulty en- 
countered with contaminants in the electrodes after such treatment. 

Blood samples were drawn into pyrex test tubes which had been cleaned 
finally in pyrex glass-distilled nitric acid. The tubes were stoppered with 
corks covered with a good grade of waxed paper to exclude dust and prevent 
contamination. After the blood had clotted, small pieces of the clot were 
placed on the ends of the electrodes and dried with moderate heat. The 
residue was e,xcited in an Interrupted arc. Since 100 flashes consumed 
nearly all the material on 'the electrode, it was necessary' to jjrepare 3 
separate samples. With the flashes occurring at 80 per minute, 300 flashes 
gave the required exposure. A Bamsch and Lomb medium quartz .spectro- 
graph with a slit width of 0.015 mm. was used. Eastman 50 plates were- 
employed throughout and gave uniformly good results. 

Since these studies were made, we have found that a more uniform 
coating of the electrode can be had if the blood is first whipped ^vith a motor 
driven stirrer until the clot is finely divided. A complete description of the 
apparatus for arcing the material has been described by' McMillen and 
Scott.-*"'^ The instrument used in the present study differs slightly from 
that described in the above article in that the end rather than the side of the 
cylindrical electrode was covered with the sample. Also tlie electrode was 
held vertical and its position changed by hand. 

Measurements of the lead content of the blood samples were made on the 
2833.07 A arc line.® This line was selected in preference to other of the 
sensitive lines because of its freedom from coincident lines. A study' of tlic 
spectral tables shows that the only possible coincident line for the 2833.07 A 
lead line is the 2833.2 A iridium line. However, the absence of iridium in 
the sample was guaranteed, by' the absence of the nearby' 2836.4 A line of 
iridium. 

Estimates of the lead content of fluids may be made directly' from density' 
measurements of the photographed lead line. However, this method is 
subject to relatively large errors, of which the principle ones are those 
resulting from irregularities in tlie amount of the sample burned. To 
eliminate this source of error a method was adopted which relies on an inter- 
nal standard. The density' of an iron line near the 2833.07 A lead line was 
used as a reference and all measurements on lead were made relative to 
iron. Iron was selected because it is recognized that the amount of thi« 
element in normal blood is relatively constant. In any event it does not 
fluctuate by factors of 10 or 100 as does lead. The reference line in these 
studies was the 2831. 5GA iron line. It was not only conveniently close to 
the lead line under observation but it also had a comparable density. For 
normal blood the lead line was less intense than the iron but for definite 
cases of lead poisoning, the situation wa,< reversed. 

Tlie factors leading to errors when line densities are taken a.s a mea=^urc 
of lead content of blood are apiiarent from an examination of the following 
rclationshiji; 

Dpi, ') I'pi, + -f- loK M) a. T 

where D is the line density, F the fraction of lead, by weight, in the sample. 
In the first place variables y and r are related only to the jihotographic 
process and may be reg.arded as constant when care i- taken to a'-surc 
unifonnity in the developing proce.-vs. The tenn involving K repre-ent- 
those factors which deixnid only' uivm the chemical and jihysicai proj>erlie- 
of the ■•'ample. The factors which jicrtain to the arcing jirtwe--, i. c., ex- 
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posure time and amount of material consumed, arc taken care of bj' tl\e 
expression containing M. By introducing tiic reference line, can be 
eliminated giving the following: 

Since K can be assumed to be constant from sample to sample and is kept 
constant by careful devclo])ing of the plates, the clifTerence in density may 
he considered to be dirccUij proporliomi to the lognritlim of the ratio of (he 
lead to the iron content. 

For the estimation of the proportion of load found in tlie scries of human 
l)lood samples, a standard set of rabbit bloods, to which known amounts 
of the metal had been added, were arced. This standard scries was prepared 
to give concentrations from 0.005 to 1.0 mg. % of lead. Tlic mean density 
difference of four exposures per sample was detennined. Tliese data were 
obtained by measuring directly the photograjihic tracing from a recording 
micro]3hotometer (Fig. 1). A straight line was drawn through tlie density 
differences nhen these were plotted against tlie log of the lead concentra- 
tion, With the aid of this mastergraph and the densitj' diffcrcncc.s of the 
normal samples, the lead content of these was determined. 
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This line wasAsed aAhe ^ P°rnparative equality in the level of the Feline 2831.50A. 
ims line ^vas used as the mternal standard for lead determinations. 


Eesidts and Discussion. In the present series, 44 blood samples 
faded to ^mw traces of lead in quantities of 0.001 mg. or more per 
e represents the positive limit of the sensitivity 

0 le me rod used without any preliminary concentration of the 
samp e. tvas felt that an extension of the procedure by attempt- 
ing 0 concentrate the lead was disadvantageous because it not only 
lengthened the process but also introduced the possibilitv of con- 
tamination. 
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In the analysis of tlie data it was of considerable comfort to us 
to find aliout one-half (44) of our samples lead free. We interpreted 
this to mean that our method of blood collection was such that 
certainly constant, and perhaps occasional, contamination of the 
bloods was ruled out. It is almost axiomatic that with spectro- 
graphic studies a thorough scrutiny for all po.s.sible sources of lead 
contamination lie gi^'cn. An example of this type of contamination 
would be that of tlie solder joints in the needle used in withdrawing 
the sample. 



gammas ofPb per cc. of whola hlood 


Fir:. 2. — A .einiplp Rmpli of Die distribution of le.id in tlip 45 blood s.miplcs whirh 
.showed the tneial. The 44 s.oniples which showed no le.nd would f.oll to the loft of 
the line marked dctcclioti Itmil if the di.sfribution praph were complete. 


The nexT group of sainjilcs (Fig. 2) have been clas.^^ed as those 
which contained from 0.00] to 0.009 mg. % of whole blood. In this 
category the bulk of the 45 lead containing bloods is to be fouiul. 
Some 50 of the saniple.s fell within this range. The modal lead 
content of the group was 0.004 mg. %. The distribution of this 
group is not .symmetrical about the mean. This can be acctiiintetl 
for by the fact that our series had an insuflicient number of ca.'-e.' 
to exiH'ct symmetrical distribution. 
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The remainder of the bloods, 9 in I"’ 

0 06 ma. % of lead. Six of these are grouped at 0.02 and 0.03 mg. %, 

2 at 0.06 and 1 at 0.01 mg %. These cases with the greatest lead 
content of any of the scries presented no symptoms, however vague, 
of lead poisoning. Careful questioning brought out m one case 
onlv a single clue as to the possible source of the metal, ifus par- 
ticular person had sprayed a rose garden with lead arsenate mixture 
a number of times during the summer. His blood, however, con- 
tained onlv 0.01 mg. % of lead. The others m this group could 
give no suggestive answers to a large number of-to them mane 
questions regarding eating, drinking, smoking and other personal 

The category of leaded bloods described above is of particular 
significance when considered in the light of the chemical hndmgs 
of Litzner and Weyrauch=> and Schmidt and Weyrauch.'' ifiese 
authors give a list of .34 cases in which the blood lead was found to • 
range between 0.01 and 0.03 mg. %. _ In many of their cases the 
“subjektive Beschwerden" are suggestive. Even more so are their 
cases, 39 in number, in which from 0.03 to 0.06 mg. % of lead nas 
found. In general, their results indicate that lead up to O.OL mg. % 
may be expected in the normal and over 0.06 mg. % clinical sj mp- 
toms of lead poisoning were usually found. In the present series 
it would seem that, with the single exception noted above, it is 
possible to have lead in the blood 0.0 up to 0.06 mg. % withou 
history of lead exposure. Ivehoe, Thamann and Cholak- report 
essentially the same findings for their series of 32 normal, non- 
industrialized Mexicans, if one discounts, as they indicate should 
be done, 2 cases in which the lead content of the blood was as high 

as 0.07 to 0.08 and 0.25 mg. %. • 1 1 rl 

Spectrographic studies of pathologic amounts of lead in tlie bl(^d 
by Blumberg and Scott^ indicate that the pathologic range is froni 0.- 
to 1.0 mg. %. Our experience w'ith abnormal amounts of lead m 
human blood is in complete accord with this finding. For example, 
a case of plumbism contracted from polluted cistern ivater showed 
0.32 mg. % of lead. 

Summary. The spectrographic methods outlined gave accurate 
results with the type of material studied if reasonable care was 
exercised. The failure to find lead in tlie blood in one-half of the 
members of the series strengthens belief in the validity of the tech- 
nical procedures involved. From the findings it is reasonable to 



no sex difference in blood lead was observed. 
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THE ETIOLOGIC IMPORTANCE OF FATIGUE AND THE 
PROGNOSTIC SIGNIFICANCE OF MONOCYTOSIS IN 
NEUTROPENIA (AGRANULOCYTOSIS). 

By Paul Ueznikoff, M.D,, 

ASSISTANT enOFKSSOn or medicine, CORNELI, UNIVERSITV MEDICAI. coi.i.eok; 

ASSOCIATE ATTENDING PHYSICIAN, NEW YORK HOSPITAI,; ASSOCIATE VISITING 
PHYSICIAN, BEEEEVUE HOSPITAE, NEW YOBK CITY. 

(From the New York Hospital and Department of Medicine, Cornell Universify 

Medical College.) 

The etiologic factors responsible for malignant neutrojicnia or 
agranuIoc}’tosis liave been studied inten.sively and mueli knoivledge 
has been acquired by recent work on drug therapy and the develoji- 
ment of the disease. The pharmacologic compounds most com- 
monly incriminated have been amidopyrine,"’ dinitrophenol,^ 
arsphenamine,'® gold salts,® and recently sulphanilamide.®® Many 
other medications have been mentioned. Tlie importance of these 
chemicals has been variously evaluated by different authors. 
Kracke and Parker*® claim that all their cases have taken drugs 
containing the benzene ring prior to the clinical onset of the condi- 
tion. This view has received important substantiation from Plum*'-' 
who states that no new cases of agranuloc\'tosis ha\'e been reported 
in his hospital in Copenhagen from the time amidopyrine had been 
found to be a factor in the causation of the disease to January, lOTo, 
whereas prei’iously such patients were relatively common. On 
the other hand, Jackson’* has shown that in 44 % of 27 cases no 
drug has ever been used. There liave been many reports based on 
careful investigation which substantiate this observation— that a 
considerable number of cases of neutropenia occur in whicli drug 
therapy is not a factor. Moreover, in a great many cases, drug.s like 
amidopyrine have been taken for a considerable time without 
apparent ill effects and then suddenly the j)atient develops the 
disease.*®’** To state that the subject has become allergic is hardly 
in keeping with our usual conception of allergy and is not borne out 
by invc.stigation. “■'■*' I\Joreover. if this is a peculiar type of sen.si- 
tivity like an Arthus phenomenon, the search for the factors which 
suddenly render the resistant patient su.sceptible is particularly 
important. 

Because of the apparently e.vplosive nature of neutropenia, tlic 
high fever and the angina, an infectious etiologic agent was dili- 
gentlv sought. In spite of much work® it is generalh’ belicvcf] now 
that in most ca.'^es infection is the result rather than the can've of the 
granulocytopenia. Tin's has been shown by jiatients who had dail\- 
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In 2 cases (L. W. and H. H.) no inquiry was made as to this fact. 
Drugs were known to be of etiologic significance in 9 cases, amido- 
pyrine in 6, arsphenamine in 2, and dinitrophenol in 1. In tlie 
remaining 4 cases no evidence of drug administration could be 
elicited. One patient (S. W.) was subjected to Roentgen ray treat- 
ment. One patient (G. N.) not only was observed through 4 attacks 
and known never to have taken drugs prcN’ious to the onset of the 
illness, but during one of her attacks received 1,62 gm, of amido- 
pyrine as a sedative and recovered. Menstruation was a factor in 
S of the 9 female patients; 6 had passed the menopause. Infection 
was of possible etiologic importance in 6 patients; in 4 no history of 
infections could be elicited, and in 3 no previous infection was found. 

An analysis of some of these cases emphasizes the importance of 
fatigue as a precursor to neutropenia when this factor is considered. 
Patient G. N. had 4 attacks. She volunteered the information 
that she was extremely fatigued and worried about her business 
before the first and third attacks. Before the fourth attack she 
was unable to sleep for 3 nights and was e.xhausted by financial 
and family problems. The chief therapeutic measures in her case 
were the removal of 2 infected teeth and the readju.stment of her 
activities and responsibilities so that most of her worries and fatigu- 
ing duties were removed. She has had no further trouble since 
September, 1932. She had never taken drugs. 

Patient G. W., who had taken dinitrophenol, stated that for 
weeks before her illne.ss she was engaged in “hectic social life,” 
having very little time for sleep or rest. 

Patient M. 0. S. took no drugs. She worked 1 2 hours a day at 
an Art Theatre, ate irregularly, and had become progressively more 
fatigued for a year. Her attack coincided with her menstrual period. 
Eleven months after her reco\'ery she was readmitted for dilatation 
of her sphincter and repair of an anal fissure. She had taken iMidoI 
and in spite of ha^'ing noticed a chilly sensation, her blood count 
.showed 11,300 W.B.C. and 68% polys. 

Patient F. H. complained of sleeple.ssness for 5 nights. The only 
drug she received was sodium pentobarbital after her angina was 
present and her throat was painted with ncoarsphenamine. 

Patient R. iMcC., who had been receiving .salvansan injections twice 
a week for 5 weeks, stated that his sleep was so disturbed that he 
was sure he averaged no more than an hour's sleep for se\-eral niglits 
preceding his attack of agranulocytosis. “lie reached a breaking 
point from fatigue” due to his lack of sleep, his work during the 
day, and .studying law at night. 

ikitient E. vS. took allonal tablets for years with no apparent ill 
efleets. She wrote a Broadway success and came East to reheaix- it. 
She spent IS hours a day in intensive work, could not s!f*ep at night 
and was utterlv exhausted at her menstrual period which eoiticlded 
with her fatal attack. 
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Patient W. Z. was a physician who took amidopjTine occasionally. 
During the 2 weeks he was working day and night and was exhausted 
when he developed a sore throat. 

Patient P. H. had a cold and could not sleep for a few days before 
the onset of his illness. He was exhausted and took 2 amidopyrine 
tablets. 

Patient G. B. was always a very poor sleeper. She had been tak- 
ing allonal every night for almost 3 years, h'or a few weeks before 
her attack she had been taking care of a grandchild and was utterly 
exhausted. 

Patient S. W. was suffering from pruritus of such intensity that 
she could not sleep. She had also received Roentgen ray therapy 
for the local condition. 

Patient E. F. was an elderly lady who had many responsibilities 
as a business manager. For one year she had felt fatigued, had 
arthritis and sore throats, and took amidopyrine occasionally. One 
day before her acute illness she was very tired but entertained some 
friends until late at night. 

A most illuminating illustration of the importance of fatigue in 
neutropenia is afforded by the case record of a physician, J. J., not 
included in the table, who was seen after his fourth attack. He 
gave no history of drugs but each attack coincided with a period 
when he had many sleepless nights due to a concentration of ob- 
stetrical cases. His second attack was characterized by a severe 
submaxillary induration which necessitated the insertion of a per- 
manent tracheotomy tube, ^^^len seen on October 13, 1933, he 
stated that he was very tired due to several obstetrical cases within 
a week, that he had little sleep for 3 or 4 nights, that he had a few 
more patients to deliver, and then he would take a vacation. He 
was so impressed with the relation of fatigue to his attacks that he 
planned to give up his general practice and devote himself to some 
less strenuous field in medicine. His W.B.C. count was 3600 and 
he had 37 % neutrophils. The next notice of this physician appeared 
in the obituary column of the Journal of the American Medical 
Association of December 9, 1933, stating that his death occurred 
from agranulocytosis and bronchopneumonia on November !/• 
This fatal fifth attack was certainly associated with fatigue and 
might even be considered an “obstetrical death.” 

A perusal of the literature indicates many cases of agranulocytosis 
in which fatigue, worry, and sleeplessness were sufficiently marked 
to call the attention of the physician to this factor. In some of these, 
drugs are considered the most important etiologic agent; in others no 
evidence of drugs is found. Some of the workers who emphasized 
fatigue are Scanlan,^'' Reed,^'' Briscoe,* Roberts and ICracke,"*' 
Beck,i Martin,!* s Suzman,** Walker,** Davis,^ Wilson,*' 
Israels and Wilkinson,!* aumpp,!^ von Bonsdorff,* and Magee.!' 
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The importance of predisposing factors in addition to or other than 
drugs, as exemplified by fatigue, is suggested by studies on the use 
of amidopyrine in a large series of cases with no chatxge in leukocyte 
or granulocj^te counts.-® 

Table 2 presents the reiation.ship of prognosis to the monocyte 
response as seen in sequential counts. Of the 13 patients, 9 recovered 
and all had sustained relative and, in most cases, absolute mono- 


Tabi.e 2. — Relatjonship or Monocyte Response to Peounosis in Neutuopenia. 


1 

Patient, | 

Monocytes on sequential 
counts (per cent). 

1 

Termina- 
tion of 1 
illness. i 

Remarks. 

C. N. 

i 

i Isl attack 47 (repor(cd) 

' 2d attack 17 

Ilccovcry j 
. Ilccovcry 1 



.3d attack 1.5.51,20,23,* 

. 15,11,9 

! Recovery | 

♦Distinct improvement. 


1 4Ui attack 15,11,20, 23,* 
i . 15,11,15 

Hecovety \ 

♦Distinct imiirovcment. 

G. W. 

:.32, 40.*41,22. 13 | 

1 Recovery 

♦Distinct improvrineiil. 

M. O'S. 

(28. 30,* 23. 10, 1,3. 7, 8 I 

; Recovery 1 

♦Difllinct improvement. 

F. H. 

j 20. 20.* 10. 12. 8 

; Rocoverj' 

♦Distinct improvement. 

Intern's estimate of smear taken 5 minutes 
before dcatli. 

h. W. 

, 0, 20 (see remarks) l 

j Died 

n. McC. 

1 54, 30. 22.* 14, 14. 9 

' Recovers’ i 

♦Distinct improvement. 

E. S. 

1 0,9,1 1 

Died i 

W. 55. 

jo, 0.0, G, 13.0,30 i 

( 

Died 1 

Clinical diapnosis; aplasia of I)oiie-marrow 
or lenkcmin; autopsy diapnosis; chronic 

H. 11. 

i i 


neutropenia. 

31,40, 53, 05, 55. 37, 10,* 18, 

' 10, 12, 19, 10, 12 

Ilccovcry j 

i j 

♦Distinct improvement. 

1 

1’. 11. 

'45, GO, 20,* 24, 21, 23, 21, 10, 
5. 1 

9, G, 22, 15,* 18. 17, IG, IG, 
14, 11, 0, 9 

Recovery i 

1 ♦Distinct improvement. 

G. B. 

Recovery 

* *Distiucl improvement. 

H. W. 

10.5 

Died 

Koentpen ray Uicraiiy heforc attack. 

E. 2''. 

1,2, 5,3,3, 2.8. 10, 15. 11,* 
10. 10, 18, 12,9,7, 10,8, 12 

Ilccovcry j ♦Di.sdnct improvement. 


cytosis. Moreover, in many of the patients an increase of monocytes 
preceded the return of neutrophils, the rise in leukocyte count, the 
drop of temperature or symptomatic improvement. Of tlie 4 fatal 
cases, 2 showed a prog^essi^■e decrease in monocytes and 1 was re- 
})orted to have had an increase from 0 to 20% just before death as 
judged by a house officer's estimate of a .smear taken o minutes before 
death. The fourth patient had an atypical case diagnosed clinically 
as aj)lasia of the bone marrow or acute leukemia and chronic neutro- 
l^enia at autopsy. Two days before death a count of 30% mono- 
cyte.s was reported. The patients wlio recovered had nioiiacyta 
peaks rangingfrom 17 to (30% and in all cases the monocytosis was 
sustaitied for several days. 

The importance of monocyte increa.se as a favorable prognostic 
sign has been shown previously in infectioms-' and in neutropenia 
in particular by Ro.«enthal and Abel.^ Wolff's^ case is significant. 
A child was alino.st moribund 17 days after the an<et of lilne.s.-. 
Then tiie monocyte count rose to 2S% and then to .o7% with rapid 
recovery following. Briscoe's^ patient illustrate.s the rise <if mono- 
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cytes before return of neutrophils in a favorable case. In spite of 
occasional reports like one of Hall's,*^ in vhicli a fata! outcome re- 
sulted in spite of a monocyte count of 30% and subsecpiently of 45% 
it is generally found that monocytosis points to roco\-cry. 

Comment. In a disease like malignant neutropenia it is difficult 
to assess the relative importance of each etiologic factor in every 
case. Certainly drugs like amidopyrine merit careful consideration. 
And still individuals do not take .sucll a medication when they are 
perfectly normal. Moreover, even those “sensitive” subjects who 
are given this analgesic experimentally and show a depression of 
neutrophils rarely develop the characteristic .signs and symptoms 
of the condition. They may present mild evidences of malaise but 
it is unusual to encounter severe illness following such experiments 
in these persons who were in good condition when the drug was 
administered. From a practical standpoint it seems desirable to 
eliminate or modify all factors which may be of etiologic significance. 
To avoid a recurrence all patients who have recovered should be 
cautioned (a) to shun drugs known to depress the neutrophils; (&) 
to remove foci of infection if possible; (c) to reduce activities just 
before and during the menstrual period ; and (d) to obtain adequate 
sleep and, as far as possible, guard against fatigue. The patients 
who have followed these rules have had no recurrences. The few 
patients who could not carry out all these suggestions found ade- 
quate sleep the most important single factor in their general im- 
provement. 

Conclusions. 1. Four factors were found to be of importance in 
causing neutropenia in 13 patients. These were (a) fatigue, (b) 
drugs, (c) menstruation, (d) infection. 

2. In the cases reported in this stud;\' fatigue due to excessive 
work, lack of sleep, and worry was more frequently encountered 
than any of the other etiologic conditions. 

3. Monocytosis is an evidence of good prognosis. To be signifi- 
cant It must occur early in recovery and persist. 
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OPTIC ATROPHY IN PERNICIOUS ANEMIA. 

By R. II. IviiMPMEiER, M.D,, 

ASSISTANT I'HOFESSOn OF MEDICINE, VANDEIXDILT UNIVEIISITV, 

AND 

Edgar Jones, M.D., 

INSTHUCTOn IN CLINICAL .MEDICINE, VANDEKBILT UNlrEHSITV, NA.SHVILLE, TE.N.V. 

(From the Department of Medicine, Vanderbilt University School of Medicine.) 

Other tlian tlie patliologic clianges in the .spinal cord, iin-olvc- 
inent of the central nervou.s system is rare in primary anemia. 
Mental symptoms occur at times, but generally are due to a set'ere 
grade of anemia, rather than actual organic change. Barrett,' 
lioivever, described focal cortical lesions accounting for p.sychotic 
manifestations. 

^’isual disturbances in primary anemia have been recognized for 
many years. The.se have been caused by retinal hemorrhages, 
edema of the nerve head and retina, and tbrombo.sis of retinal 
artery or vein. 

Optic atrophy has been mentioned by a number of authors as of 
rare oeeurrenee. Most materia! available on the .subject is con- 
tained in textbooks. Brain, only, described optic atrojihy as 
occurring not uncommonly, stating that “bilateral primary optic 
atrojihy is observed in 5% of eases.” Osier'' states that ojitic 
neuritis is rare. Daiuv’ noted optic atrojihy only once. Orinker' 
believes that such lesions occasionally result from degeneration of 
retinal cells because of ischemia. 

Unquestionably it is true that optic atrojihy may occur as the 
result of ischemia, as is substantiated by such oeeurrenee at times 
after severe hemorrhage from peptic ulcer, at jiostjiartum and from 
other cau.'^es. However, the matter of intere.st to the jire.^eut in'- 
eussion is atrophy obviously not of ischemic origin, but rather mo't 
[irohahly due to intrinsic degenerative changes. Of especial impor- 
tance is the fact that this neurologic manifestation may be the 
prt'.'^eiiting symptom, just a.s combined sclerosis may make it.-'idf 
manife.st before clinical symptoms referable to the anemia it-^df. 

Derevix'' deseribed a patient with optic atrophy and pernicious 
anemia whose vision did not improve after treatment witli liver. 
He also noted that crania! nerve involvement in pernirious anemia 
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is very rare. Recently Cohen'' reported 2 case.s in wiiich visual 
impairment was the presenting symptom. This report led Box- to 
record a similar case in the same journal some months later. Other 
than this we have been unable to find similar case reports in the 
literature. 

Woods and Rowland*'' in a careful study of 201 patients with 
disease of the optic nerve found 1 1 in whom the etiology could not 
be established, but pernicious anemia was not mentioned iimong 
the possible causes. Jclliffe" in a very comprehensive treatise on 
the optic nerve and its disorders failed to mention pernicious anemia 
as a factor in his discussion. 

Case Keports. Case 1.*— 0. M., a white male, aged oG, foreman of a 
road-grading gang, entered the Medical Out-patient Dej)artmcnt_ of the 
University of Michigan Hospital on April S, 1927. He _ complained of 
impaired vision, wcakne.ss, and numbness of the extremities. In July, 
1926, tlie patient began to note impairment of his vision. He found that 
lie made mistakes in reading numbers on a measuring tape used in road 
grading, and, as a result of these inaccuracies, was forced to quit work in 
October, 1926. The visual impairment was jirogressivc at first, but had 
been stationary from October to the date of admission. It was impossible 
to read print at the time of entering the clinic. About January 1, 1927, 
the patient began to notice coldness of the feet and legs. Numbness accom- 
patiied this. The symptoms progressed so that upon admission he com- 
plained of coldness and numbness up to the waist. Within the preceding 
month he had noted stiffness of the knees while walking. The soles of the 
feet gave the impression as if ho were “walking on cushions.” There had 
been no loss of weight. Memory was good. There liad been no bladder 
disturbance, shooting pains, girdle sensations nor difficulty in walking in 
the dark. Soreness of the tongue had not been noted. Tiie appetite had 
been good. In the past history nothing of significance was found, except 
that a year before the patient had had a weak spell and had fainted, at 
winch time a physician prescribed digitalis. Venereal disease was denied. 
The patient had been a moderately heavy smoker. He was a heavy drinker 
of spiritous liquors before prohibition, but since then he used only home- 
made beer. 

Physical Examination. He ivas a large, fairly well nourished male. The 
hair was gray. The skin showed slight pallor. Pupils were contracted 
and unequal, the right being larger than the left; they did not react to light, 
but did react for accommodation. The edges of the tongue were slightly 
atrophic. The peripheral arteries were thickened and the brachial arteries 
were tortuous. The heart was normal in size, rate was 80, blood pressure 
125 sj'stolic and 80 diastolic. A systolic murmur was heard over the pre- 
cordium. The aortic second sound was accentuated. The lungs and abdo- 
men were negative. Liver and spleen were not palpable. Neurologic exam- 
ination, checked by a neurologist, showed the presence of biceps, triceps and 
knee reflexes. The left tendo-Achilles reflex was absent, the right was 
diminished. Sense of position of the toes w'as present. Vibratory sense 
j OTer the left ankle. Ataxic gait was present, worse with the eyes 
closed. Fundus examination, checked by an ophthalmologist, sho^yed pal- 
lor of both disks, the left showing unquestioned atrophy. At this point 
the tentative diagnosis was tabes dorsalis. 

* C,ises 1 and 3 were studied by one of us (R. H. K.) in the Depai tmcnt of Medi- 
cine, under the Directorship of Dr. J. D. Bruce, at the University of Michigan Hos- 
pital, Ann Arbor, Mich. 
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Laboratory Data. The urine was negative. Blood Wassermann test was 
negative. The spinal fluid was clear, contained 9 cells per c.mm., no 
globulin, and a negative Wassermann and gold sol. On April 14, 1927, 
the hemoglobin was 54% (Sahli), red blood cell count 1,800,000, and white 
cell count 5900. The difTerential count was: neutrophils, 57%; Ijnnpho- 
cytes, 37%; monocytes, 2%; and eosinophils, 4%. Red cells showed slight 
poikilocytosis, anisocytosis, polj'’chromatophilia and macrocytosis. Reticu- 
locytes were pre.sent to 1%. The blood bilirubin was 1.5 mg. %. Achlor- 
hydria was present. 

Coarse. The patient was placed on high liver diet (500 gm. daily) on 
April 15, 1927. He was discharged from the hospital on June 1, 1927. 
He was given hydrochloric acid with the diet. The blood picture imjjroved 
.so that by April 26, the hemoglobin was 60% (Sahli), the red blood cells 
numbered 2,040,000 with 14% reticulocytes. Improvement was progres- 
sive and by July 1, 1927, the hemoglobin was 83'’^ (Sahli) and red blood 
cell count 4,830,000. As the blood improved the gastro-intestinal sjunji- 
toms disappeared and subjectively the numbness improved. Vision re- 
mained unchanged. 

Case 2.— T. S., a white man, aged 59, entered the Out-patient Depart- 
ment of Vanderbilt University Hospital on May 12, 1936. His complaint 
was weakness which had been gradually progressive for 6 months following 
“influenza.” A month after the onset of his weakness he noticed difficulty 
in reading newspaper print. This visual defect progressed untij at the 
time of admission he could only distinguish large objects at short distances. 
Throughout his illness he has had more or less generalized soreness of his 
muscles. He said that wliile liis legs and arms felt “dead,” they were also 
tender to touch. His tongue had not been sore nor had he had any diar- 
rhea. He had lost about 16 pounds during his illness, his weight at time 
of admission being 106 pounds. The past history was of no apparent 
significance except that all his teeth had been removed 3 years before, and 
he had obtained no dentures. 

Physical Examination. The patient was found to be a small, poorly 
nourished man, appearing chronicallj’’ ill. Tliere ivas diffuse brown pig- 
mentation of his face and arms, about the axillary folds, patches of similar 
pigmentation inside the right clieek. There was generalized muscle weak- 
ness. The pupils reacted normally to light and accommodation, and were 
equal and regular in outline. The ophthalmologist reported visual acuity 
of 5/200 for the right eye and 10/200 for the left eye. Though the patient 
was somewhat uncooperative, the visual fields showed no apparent gross 
defect. The fundi were described as being pale in reflex and the optic 
disks pale with pronounced temporal pallor. The impression was optic 
atrophy of unknown etiologj'. The heart and lungs were not remarkal)le. 
There was slight tenderness just beneath the right costal margin, but 
nothing abnormal was felt there. The liver and spleen were not palpable. 
There was a h}'drocele of the tunica vaginalis on the left. The knee and 
ankle jerks were absent. He walked with a wide base and showed a jKisi- 
tive Romberg test. Vibratory and po.sition senses were lost in both lower 
extremities. The abdominal, cremasteric, biceps and tricejjs reflexes were 
present but sluggish. A tentative diagnosis of tabe.s dorsali"' wa-^ made 
and the patient was admitted to the hospital. 

Laboratory Data. Red blood cell count was 1,. 350,000 with 5 gm. of 
hemoglobin. The white blood cell count was 2200 (neutrophils, 41%'; 
eosinophils. 1^/,, IjunphocytcA, 43%; and monocytes, 15''/). The S!ne.ar 
was typical of ]x;rnicious anemia. Gastric analysis showed no free In-divt- 
e.hloric acid even after histamine. His spinal fluid was clear, showe<l no 
increase in pressure, no cells, a negative Pandy test and a nemitivc WaK-er- 
mann test with a flat colloidal mastic ciir\e. The urine showed nothiiis; 
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the symptoms and again at a time when the degree of anemia could 
not account for the optic lesion. 

The third case was included in this report because optic atrophy 
was present in a patient who undoubtedly had primary anemia. 
Study was incomplete in that no spinal fluid examination was 
included. This patient had an anemia of such grade upon admission 
that question might arise as to the part played by ischemia in the 
production of optic atrophy. However, \’isual .symptoms had steadi- 
ily progressed from the onset of .symptoms and during a probable 
remission. 

Especially worthy of empha.sis are the diagnostic aspects of such 
cases. In the first 2 cases the early tentati\'e diagnosis was tabes 
dorsalis. 

Discussion. Since visual di.sturbance is not generally included as 
one of the usual symptoms of pernicious anemia, it .seems worth 
while to call attention to this possibility. Especially is this of value 
since if such a condition is considered, treatment instituted suffi- 
ciently early maj’ stop the progressive degeneration. Further, it 
bring.s out the fact that clinicians must be aware constantly of 
unusual possibilities, since the diagnosis of tabes dorsalis was ini- 
tially made in the first 2 of the reported cases, becau.se of attendant 
findings in addition to optic nerve changes. 

The incidence of optic atrophy in cases of pernicious anemia may 
be gauged to some degree by analysis of case groups. During an 
]]-year period at Vanderbilt University Hospital, there were G9 
c'ases of pernicious anemia. Of the.se, 74% were found to have 
symptoms or signs of central nervous system involvement. In a 
5-vear period preceding the admission of Case 1, 104 acceptable 
cases of pernicious anemia were admitted to the University of 
Michigan Hospital. Fifty-five per cent of these patients presented 
subjective or objective evidence of central nervous system changes. 
During the admission of the total of 233 cases to their re.spective 
hospitals there were 3 patients who suftered from optic atrophy. 

As noted above, optic atrophy is occasionally known to follow 
severe sudden hemorrhage. It has been said that ischemia may 
account for optic nerve changes in pernicious anemia, but it seems 
to us that this belief is open to question. The sudden depletion of 
blood seems to be of more importance in optic atrophy due to 
hemorrhage than the degree of anemia. It is not infrequent to see 
patients with pernicious anemia having a hemoglobin of 4 to o gm. 
and a red blood e’en count of 1,0()0,0()() or less; \-et optic atrophy is 
certainly rare in thc.se ca.ses. whereas in sudden hemorrhage the 
hemoglobin and red cell count rarely are depre.s.^ed to like degree. 
J’atients with pernicious anemia notoriously adapt themselves well 
to a high dega-e of anemia in contrast to those with anemia, ji.-'Ually 
of le.ss degree, from other causes. 

In the patients reported in this paper. 2 had blood etuints and 

vou NO. o. — vur. IP.'iri ^3 



038 FI.AXMAN; couusn of hypkrtkxsivk hi:aut diskask 


hemoglobin values not low enough to indicate that ischemia was the 
factor in their optic atrophy, and nothing in the history indicated 
that anemia had been more severe at any time for symptoms had 
been progressive. The third case, though he presented a low red 
blood cell count and hemoglobin content, had had visual symptoms 
from the onset of his complaints, which -seems to indicate that 
optic ner\-e disease was progressive, independent of the degree of 
anemia. 

Summary. 1. Three cases of pernicious anemia with optic 
atrophy are presented. 

2. The infrequency of this complication has been discussed in 
light of a relatively high percentage of cases showing evidence of 
spinal cord disease. 

3. It seems to us that optic atrophy when it occurs in pernicious 
anemia is an intrinsic degenerative process rather than due to 
ischemia itself. 

4. That optic atrophy may be prominent in the clinical picture 
of pernieious anemia, and that it may even be the presenting 
symptom, is emphasized. 

5. It is of interest that the tentative diagnosis of tabes dorsalis 
was made in 2 of the 3 cases reported. 

G. The early recognition of visual disturbances on the basis of 
pernicious anemia is essential to the preservation and possible 
restoration of vision. 
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Medical School.) 

In a previous study on the etiology of organic heart disease®" it 
was stated that arterial hypertension appeared 'to have no relation 
o gross arteriosclerosis; further, that these. hypertensive patients 
with gross arteriosclerosis have outlived the damaging effects of 
their hypertension and have reached the stage where they developed 
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the arteriosclerosis. This arterioscIerotic-]7ypertensi\'e cardiac 
group ranks third, in importance in. the etiology of organic heart 
disease, affecting 11% of cardiac .sufferers.®" 

Apparently the original statement on this relationship was made 
by Lee^ who reported that 69% of his 53 cases of hypertension 
had arteriosclero.sis. This view was modified by OTIare and 
Walker,® who stated that undoubtedh- many cases of e.sscntial 
hypertension which are said to be free from association with arterio- 
sclerosis, in reality may have a considerable degree of sclerosis of the 
small vessels. In spite of the anatomic findings of arteriosclerosis 
in the terminal arterioles of his 72 cases, Fishberg’ offered a different 
ojiinion. He held the view as untenable that hypertension is due 
to the statically increased resistance offered by the organic lesions 
of the arterioles and that a true generalized arteriosclerosis does 
not exist in association with e.ssential hypertension, and, therefore 
cannot be considered the cause of the latter. lie added that changes 
in the arterioles of a nature similar to the arterio.sclerosis of essential 
hypertension occurs physiologically with advancing years. 

In an analysis of 500 cases of arterial hypertension Xuzum and 
Elliott® found no relation between arteriosclerosis of the larger 
vessels and hypertension. Rosenthal," after a very extensive study 
on atherosclerosis, stated that arterial tension as determined by the 
weight of the heart was an important factor in the production of 
atherosclerosis, hni that atherosclerosis and hypertension are not 
synonymous. In 48% of his cases atherosclerosis occurred without 
hypertension. Bell and Clawson,-’ however, from an autop.sy study 
of 420 cases of essential hypertension, concluded that it was incor- 
rect to state that “arterio.sclerosis has no connection with hyjier- 
tension.” 

The ])resent clinical .study of 127 jiatients with gro.ss arterio- 
sclerosis and hypertensive heart disease was analyzed with the.^e 
diver.se views in mind. The average known duration of the high 
blood pre.ssure was 12 years for the entire group, but varied from a 
known duration of 3 to 22 years. The criteria followed for the 
diagnosis were those sugge.sted by the American Heart A.'^sociation.' 

The highe.st incidence of thc.se combined conditions fell in the 
.seventh decade, 61.4% (Table 1). The common decade for the 
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Many of the arteriosclerotic patients in this study (21.3%) first 
learned of their high blood pressure in the si.vth decade, but reached 
the eighth decade before the break in cardiac compensation occurred. 

The duration of the disease from the onset of the first cardiac 
symptom, d>'spnea of the persistent type most often, was esti- 
mated in the 46 known deceased patients (Table 2). The data on 


Table 2 —Deration' of Di8l\se After Onsf.t of C\ri»mc Sisiptoms. 
Deceased. 


Duration 

M. 

r 

T. 

% 

M. 

r. 

T. 

%. 

1 day to 6 months 

21 

2 

2G 

5G 5 

33 

5 

38 

40 9 

7 months to 1 yeai 

0 

1 

7 

15 1 

11 

0 

11 

13 5 

2 to 5 years 

8 

1 

9 

19 G 

24 

., 

2G 

32 2 

6 to 10 veais 

2 

1 

3 

G 5 

1 

1 

5 

G 2 

1 1 to 20 5 ears 

0 

1 

1 

2 3 
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0 

1 

1 2 

Totals 

40 

0 

IG 

100 0 

73 

8 

81 

100 0 


(37% deceased ) 


(03% 

h\ 

me) 



the 81 living patients was also studied in order to compare the 
duration in both groups of patients. Of the deceased patients, 
80.4% died within 2 years after the onset of cardiac symptoms. 
The percentage of patients still living who were observed within 
2 years after the onset of symptoms was 76.5%, approximately the 
same ratio. 

After the appearance of congestive heart failure tlie duration 
of life in these arteriosclerotic-hypertensives was short. Of the 
deceased patients, 77.0% died within 6 months after the occurrence 
of congestive failure (Table 3). 

Table 3. — Duration of Disease After Onset of Conolstme Heart Failure. 


Deceased Living 


Duration 

M 

r. 

T. 

% 



M. 

F 

T. 


% 

1 day to 6 months 

30 

4 

34 

77 

0 


48 

6 

54 


G7 5 

7 months to 1 year 

3 

2 

5 

11 

1 


14 

0 

14 


17 5 

2 to 5 years 

4 

0 

4 

9 

8 


10 

2 

12 


15 0 

6 to 10 years 

1 

0 

1 

2 

1 


0 

0 

0 


0 0 

Totals 

38 

() 

44 

100 

0 


72 

8 

SO 


100 0 

Table 4 

— Pehcem\i.e 

OF THE Age 

Groups at Death 



4ges 



Male 


Tern ale 

Total 


% 


51 to 60 



1 



0 


1 


2 

O 

61 to 70 



31 



3 


24 


53 3 

71 to 80 



IG 



3 


19 


42 

a3 

81 to 88 . 



1 



0 


1 


2 

2 

Totals 



. 39 



G 


45 

100 0 


As to the age at death in these patients, Table 4, indicates the 
late age at which these patients died. There were 44.5% of the 
deceased over 70 at the time of death. Only 1 of the 20 patients 
who developed cardiac symptoms in the 51-to-60 age group died in 
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that same age group. When this was compared with the non- 
arteriosclerotic hypertensive group/’'’ it was noted that 50.5% died 
in the same age group (51 to 00), and 30.2% died before they were 
50 years. 

The common cause of death was congestive lieart failure (Table 
5), Coronary occlusion was frequent as an additional factor in the 
127 cases (Table 0), as it occurred in 9.5% of the patients. Positive 
blood Kahn tests were found in 7.0% of these white patients as 
compared with only 3.0% in the non-arteriosclerotic hypertensive 
white patients.'^'’ 



Tabi.k 5.— Pkhcen'Jwok or 

Causdh or 

Devtii in 

4.5 Cases, 



CaufcCh of death. 

M. 

F. 

T. 

% 

1. 

CoiiRPStivc hciirt fuiluic 

28 

A 

32 

71.2 

2. 

Ccrcla'al liomorrhaKc 

5 

1 

fi 

13.4 

3. 

Coronary occlusion . . . . 

3 

0 

3 

G.O 

4, 

Uremia .... 

2 

9 

2 

4.4 

.I. 

.Spontancou.s rutilurc of aorta . 

1 

0 

1 

2 2 

0. 

Mcsontcrie cmitoiiem 

0 

1 

I 

2.2 


Totals 

39 

fj 

4.5 

100. 0 


Tabi.e 0.— Addition \ I, 

FACTORb ns 

THE 127 

Cases. 



Condition?. 

.M. 

!■■. 

T 

%. 

I. 

Coronary occlusion 

11 

I* 

12 

9.5 

2. 

Positi\’c blood Kahn tests 

9 

1) 

9 

7.0 

3. 

Coicbral hemorrliaco . 

2 

2 

•1 

3.1 

A. 

Diabetes mollitus . 

2 

i* 

3 

2.3 

5. 

Oltosif.v .... 

1 

1 

<> 

1.0 

«. 

Cardiac aneurysm 

t 

(I 

1 

0.7 

7. 

Duodenal ulcer 

1 

1) 

1 

0 7 

S. 

Femoral embolism 

1 

0 

1 

0.7 


Same patient. 


Three illustrative cases have been iipjiended to indicate several 
interesting features in hyjicrtcnsivc patients who live long enough 
to develop gross arteriosclerosis.' 

Patient 1. C. P., a 71-ycar-yld white male laborer, was a known hyjier- 
tensive witli a blood jtressure around 220 systolic for the jtast 15 yc.ars. 
lie first, learned of his elevated blood pressure in January, 1917, at the age 
of 55. No symptom.s or .sipn.s which are related to arterial liypertcn'-ion 
occurred until Febniarj', 19.31, when he began to have frequent nose-bleed'-'. 
In December, 1931, he became markedly short of breath and this led him to 
seek medical attention. In January, 1932, Iiis blood pre.ssure was 220 
systolic and 130 diastolic and it remained at that level until hi-' d«ith in 
March, 1932. On Febniarj’ 1, 1932, an examination revenled dulnc-s ctver 
both lungs posteriorly with crepitant rales at the bases. The transverse 
diameter of the heart was 17 cm. All paljiable arteric.s were sclerotic and 
hopping in character. The liver was not enlarged and no edema wa-- nnterl. 
Death resulted from a cerebral insult. An autopsy rcvealeri muitiiJe area'- 
of cncephalomalacia in the cortex of the right frontal and occiidt.'il lol>e', 
right optic thalamus and the left intenial cap'Ule. There wa^ a mrirke<i 
sclerosis of the basilar cerebral arteries, the conmarA- arteries, and tie* n'tirt! 
arteries. The heart weighed 410 gm. and was only nKclerately hxqv^rtro- 
phied. He lived 15 years with high blood prc-'sure after it was di-oriver’d. 
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.but undoubtedly had the hypertension a much longer period of time. Death 
was due to encephaloinalacia and not to cardiac failure, tlie dyspnea not- 
withstanding and in spite of the involvement of the coronary arteries. 

Patient 2. S. K., a 75-year-old white male, in May, 1932, complained 
of severe substernal pain o*f 5 days’ durations. Dyspnea had appeared at 
the same time and he was very weak. He stated that he first learned he had 
high blood pressure in 1912 at which time it was 200, and that it stayed 
about the same from that time until he was 70 when it began to decline. 
An examination during the attack of pain revealed a blood pressure of 140 
by.stolic and 100 diastolic. There was impaired resonance and crepitant 
rales over both lung bases. The transverse cardiac diameter was 21 cm. 
The liver was four fingers' breadth below the rigiit costal margin and tender 
to palpation. There was no edema. On digitalis (grs. 3 daily) all of his 
sjmiptoms disappeared and he was compensated when last seen in August, 
1933, after 21 years of high blood pressure. No later trace could be found 
of the patient in spite of earnest effort. 

Patient 3. E. S., a 67-year-old white male salesman, first learned of his 
high blood pressure 22 years ago when, at the insistence of his wife-to-be, he 
had a thorough medical check-up. For the next IS years his blood pressure 
varied between 180 and 220 systolic. He took no treatment nor did he fol- 
low an}' self-instituted regime for reduction therapy. Both he and his wife, 
who is also a known hypertensive, belong to hypertensive families. Both 
their mothers died from conge, stive heart failure. Her father dropped dead 
on the street on his 76th birthday after having had hypertension for years. 
His father died of a cerebral accident, also a known hypertensive. His 
brother and sister have high blood pressure known for many j'ears. Her 
2 sisters are known hypertensives. All have lived the usual span of life, 
if not longer. 

This patient had a severe epistaxis in June, 1933. About 10 days 
previous to the acute onset of left heart failure in March, 1937, he developed 
a cough which persisted and precipitated the failure. Gradually he became 
shorter of breath than he had ever been and was very acutely ill when 
examined. He had a marked pallor, with cyanosis of the nail-beds. The 
peripheral arteries were hard, tortuous and hopping in character. There 
was dulness and moist rales at both lung bases. The transverse cardiac 
diameter was 20 cm. The cardiac rate was 140 with frequent ventricular 
extrasystoles. The liver was not palpable and there was no edema. The 
blood pressure was 190/140. A month of rest and digitalis (grs. 21 daily) 
caused all his sj'mptoms to subside. He continued on digitalis (lU xxxvi 
daily) and returned to work with dyspnea only recurring after climbing 
stairs. In the latter part of May, 1937, he became obstipated due to a fecal 
impaction which was removed rectally under nitrous oxide anesthesia. 
He returned to work and continued to take his digitalis daily. Twenty- 
two years after he learned of his high blood pressure a persistent cough 
precipitated cardiac failure. His blood pressure, when last seen in October, 
1937, was 180/130. 

Comment. The evidence submitted tends to support the state- 
ment that these hypertensive patients were simply fortunate enough 
to reach the arteriosclerotic age before the symptoms and signs of 
concomitant hypertensive heart disease appeared. The life expec- 
tancy in essential or arterial hypertension is much longer than most 
physicians are accustomed to believe, Fahr'* has stated that it 
averages 14 or 15 years, and that heart failure in the. clinical sense 
does not develop in hypertension until many years have passed. 
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Certain impressions obtained from constant contact Avith liyjjcr- 
tensiA^e patients of all types and their personal attitude towaul 
their high blood pressure cannot and should not be discarded lightly 
without further consideration. The majority of these people under 
discussion in this analysis took their high blood pressure as a matter 
of fact. Few, if any, had or had had any of the symptoms so many 
of the hypertensives are prone to complain of in the pre-cardiac 
.stage. Headaches, tinnitu.s, dizziness, “heart-burn,” and constipa- 
tion were not more common than among the a\'erage group of non- 
hypertensive patients. The p.sychic factor did not enter into their 
attitude toward their ailment. This is most important in patients 
with high blood pressure. Pal” said; “The majority of jjatients with 
hypertonicity (hypertension) have— as long as they know nothing 
about their illness— no, or only slight, subjective symptoms. As 
soon as thej' learn that their condition is not normal, they fei*! sick, 
complain of their troubles and seek to find complaints, 'i'hcy are 
sick nervously, and should be treated accordingly." 

Ayman^ has repeatedly emphasized this factor in the hyperten- 
sive patient. The patients in this study gave little or no heed to 
their high blood pressure, as evidenced by the fact they underwent 
no striet dietetic or medicinal reduction tl)eraj)\- at any time. 
Many of them had a distinct apathy on the subject, which at first 
seemed hardly po.ssible, and this may ha\'c aided them greatly in 
living longer. 

Of the 81 living patients 38.4% were alive 2 to 10 years after the 
onset of cardiac symptoms. There was a long interval between the 
onset of cardiac symptoms and the occurrence of congestive heart 
failure; but once congestiA'e failure appeared the duration of life 
was .short, as 77% of the 44 deceased patients lived less than (i 
months after the final stage appeared (Table 3). The longer the 
appearance of congesti\’e heart failure could be delayed after the 
onset of cardiac .symptoms, the longer the jiatient li\-ed. Even in 
such elderly patients this was accomplished with the use of digitalis 
and a markerl decrease in activity. Over 70% of the deceased died 
of congestiA’e heart failure, and this was the main factor to be 
delayed or controlled as well and for ns long a period as possible. 
Even if coronary occlusion occurred, as it did in lo (11.8%) of the 
127 patients, the prognosis was good as only 3 (20%) of the 15 died 
as the direct result of the ocelu.sion. 

These jiatients had long periods free from cardiac symptoms 
after they learned of their high blood jiressure. 'J'hey also luul a 
comparatively longer period of freedom from congestive heart 
failure after the ap]>earanee of oanliac symptoms. Once the failun- 
appeared the duration of life was short, less than 0 month^ u-^ually. 
and this final .stage was not greatly e.vtendefl with the u-e of abso- 
lute bed-rest. Digitalis was of con.siderable value after the 
of eartliac symptoms as it .<eemc<l to delay the apj>eanui«‘ of <-onge.'- 
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tive failure, but after the failure occurred it was of little value in 
relieving the signs of congestion and prolonging the life of the patient. 

Summary. The course of hypertensi\’e heart disease in 127 
patients with gross arteriosclerosis, the arteriosclerotic-hypertensi\’e 
group (37% known dead and 63% known living), is reported. Of 
these 84.3% were above 60 years, past the “hypertensive age." 
The known duration of the arterial hypertension was from 3 to 22 
years, with an average of 12 years, but all of the patients had learned 
of their high blood pressure in the “hypertensive age.” These 
patients were fortunate to li\'e long enough to develoi) gross arterio- 
sclerosis. 

When congestive heart failure appeared, which was the cause of 
death in 71% of the deceased patients, the duration of life was 
short, less than 6 months in 77% of the deceased. A marked de- 
crease in the activity of the patient and the use of digitalis (grs. 2 
to 4 daily) were of considerable aid in delaying the onset of con- 
gestive heart failure and death from the time of the appearance of 
the cardiac symptoms. 
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SPECIFIC DERMATOSES DUE TO VITAMIN A DEFICIENCY. *t 
By John B. Youm.ans, M.D., 

AND ^ 

Marvin B. Corlette, M.D., 

NA9HVIt.I.iE, TENNESSEE. 

(Fjom tho Department of Medicine, Vanderbilt University School of Medicine.) 

Specific lesions of the skin caused by a deficiency of vitamin A 
were first recognized and described by Frazier and Hu®“ in China, 
in 1931, and independently by LoewenthaF" in Africa and Nicholls®'’ 
in India, in 193.3. Similar lesions, occurring under conditions of 
nutritional deficiency, had been described earlier but tbeir specific 
relation to vitamin A was not discovered. 

* Read in Abstract before the Meeting of the Association of American Physicians 
at Atlantic City, May 4, 1937. 

t This study was aided by a grant from the Division of Medical Sciences of the 
Rockefeller Foundation. 
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The lesions described by Frazier and consisted of dry, pijj- 
mented papules of varying size up to o cm. in diameter, arising at 
the site of the pilosebaceous follicles, principally on the extensor 
surfaces of the thighs and arms but extending in some cases to the 
shoulders, abdomen, back, buttocks and, rarely, the face and neck. 
The papules were conical or hemispherical and contained a central, 
intrafollicular plug which projected from the surface or was cov- 
ered with a loosely adherent scale. When exTiressed the plugs left 
gaping cavities. The skin was generally dry, rough and wrinkled, 
darker than normal and often of a dull slate color. There was an 
absence of sweating. 

The eruption described by Nicholls®" was similar, but in some 
cases the papules appeared to spread laterally producing subangular, 
slightly raised, flattened areas of smooth epidermis contrasting with 
the surrounding accentuated fissures. He named the disease phry no- 
derma (“toad skin”) and ascribed it to vitamin A deficiency though 
some of his cases had dy.sentery and neuritis also and he thought 
other food deficiencies might be associated. 

The papules in Loewenthars®" cases presented a somewhat differ- 
ent appearance which he thought might be related to the degree of 
cleanliness or possibly to racial differences. I'he normal lustrous 
skin of the negro was dry, rough and dull grayish black, 'i'lie erup- 
tion consisted of smooth -topped, black, shiny papules, about 0.5 cm, 
in diameter, with sharply demarcated edges and a round or polyg- 
oiial shape, not coniform or obtuse as the common acne papule. 
The lesions were usually limited to the anterolateral surfaces of the 
arras and thighs Avith inA'oh’ement of the buttocks, loins, chest 
and back in some cases. On the latter two surfaces they frequently 
merged into an acneform eruption the lesions of which differed in 
no way from the acne papule except that pmUihiiwn iva.s cxtrem'elji 
rare. These acneform papules Avere occasionally ob.ser\-efl on the 
face and a similar eruption Avas obserA-ed by Frazier and IIu’’'" ami 
by Nicholls. Comedones Avere frequent but Frazier and Hu noted 
that they and the acneform lesions AA'ere not found in children under 
15 years of age. Pyodermic lesions Avere rare, e.specially in LocAven- 
thal’s patients, but did occur in a small number of Frazier and 
Hu’s earlier and more severe cases. 

IMicroscopieally, the lesions Avere e.ssentiaily identical in both 
Frazier and Hu's and LocAA-enthal’s cases. ''I'lie papule arose from 
the pilosebaceous follicle and the lumen and mouth of tin* follicle 
Avere dilated and plugged by a dense mass of horny, cornified epithe- 
lium arranged in more or le.ss concentric lameihe in Avhich there Avas 
often a remnant of the hair. There Avas hyperkeratiniz,'ition of tfie 
epithelium lining the follicle. hA7)erpia.sia of the adjacent epidcnnal 
cells and moderate liypertropliy of the Intruy layer. The cutis vcni 
around the follicles slunved a mild grade of irritative infiammaton- 
reaction Avith but slight cellular infiltration. The scfiateous trkuifF 
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Fio. 2 — Case 1. Same region as that sliown in Fig. 1; .\ftur tie.itmont. 




C:i,-;o •_* Dry. iiij;moiito(l follicular papules on the tliinh; before treatment. 
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and small. Note\hc, absent the swo,f^‘ hyperplastic 

cellular debris wltWH. '“f ^<^''«'ar inmtrS a'“":'^/''':'^ decreased'in nSmbm" 


around the follicle and lack of 





Siiniljir .'iri'.'i (o l!\:U of Ki^. hIiowiiik iiniirovemput aficr troatmont with vitamin A. There is some 
vcsuliial pigmentation of the site of tlie papules. ■ 



Tig G Case 4. The arms shoNMng the flat, rounded, red papules. The thin rrhitish scale can be 
seen on some of the lesions. Befoie treatment. 



Fig. 7. — Case 4 . Similar areas to those shown in Fip. C; after treatment 



Fic. S.-Casc 5. Section of skin taken from the region of the '''sht papula 
The liair follicle is shortened and distended with kerntmized 
tains some cellular dibris. There is a moderate infiltration of cells around the follicl . 
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affected with the liuttoeks and arms next most often involved. In 
negroes tlie papules were slightly jiigmented and when they dis- 
appeared under treatment left faintly pigmented scars. Pigmenta- 
tion did not occur in the whites. The skin was dry and rough, 
e.specially so in the areas involved, and dull in color in the negroes. 
Itching was slight. Comedones were seen in some cases, presenting 
an incongruous appearance in the older adults, but acne-like lesions 
were not found in this group and infections of the .skin were never 
observed. Bathing caused a temporary improvement in the rash 
making it less conspicuous but not causing it to di.sappear. In all 
the cases the eruption has di.sappearcd or greatly improved after 
treatment with vitamin A. 'i'he following cases are examples of 
this type: 

Case Reports. CasD 1.— G. D., 43-yoar-old negres.s, who-liad attended 
tlie Out-patient Dejmrtment for several years, returned, complaining of 
broncliitis, “pains all over,” swelling of the feet, nervousne.ss, weakness 
and anore.xia. The food supplied by the relief agencies, although appar- 
ently reasonablj' Avell balanced, was distasteful to her and .she ate little of it. 
On direct questioning, she .said .she could not .see to read or thread a needle 
and her vision was poor in the dark. 

The skin was dry and rough. Over the entire lateral surface of the right 
thigh, part of the right buttocks and upper anterolateral aspect of the right 
leg there was a small papular eruption, each papule centered about a hair 
follicle and slightly ])igmented (Fig. 1). The skin in these areas felt 
and looked like coarse sandpaper or gooseflesh. There were a few similar 
lesions on the left thigh and back. With a hand lens there appeared to be 
a whitish scale on the top of most of the papules. Biopsy specimens showed 
the characteristic changes which have been described. She was placed on 
cod-liver oil, 1 tablespoonful 3 times a day. Four week.s later she was much 
improved but it was not until about 14 weeks later that the skin had returned 
to normal (Fig. 2). 

Case 2.— W. W., colored male, aged 29, complained of nosebleed. There 
was no definite history of dietary deficienc.v and he did not complain of a 
skin rash. The skin was dr^-^ and slighth' scaly with a fine, horny, papular 
eruption over the anterolateral surfaces of the thighs and upper legs. Mo.sf 
of the pai)ules were slightly pigmented (Fig. 3). iVIicroscopic e.vamination 
of a biopsy’- specimen .showed the characteristic plugging of the pilo.'-cbaccous 
follicles with keratinized epithelium, absence of sebaceous glands and atro- 
phic changes in the sweat glands (Fig. 4). He was given cod-liver oil, 1 
tablespoonful 3 times a daj'. There was but little improvement for 12 weeks 
when the eruption began to regress. He was then given 10,000 inter- 
national units of vitamin A daily (halibut-liver oil concentrate) and S weeks 
later the skin had returned to normal except for a residual pigmentation 
at the site of the lesions (Fig. 5). 

Case 3. —Mrs. C. !>., a white housewife, aged 48, who had fonnerly been 
treated for various g>-nccologic di.«eiise.s returned, complaining of insomnia, 
“cold.” cough and sorcne.ss in the chest. She could not .«ec “half as well 
at night as most people.” The diet had consisted mainly of beaii'. }vita- 
toes, turnip salad, prc.-^erved fniit and buttennilk. Over the latenil a'jvTt 
of the arms and thighs the .skin was dry and rough with small, drv. liorny 
papules about the hair follicles. Hi.stologic examination of the exoi-ed .«kiii 
showed characteristic change.'*. She w.as given 12,000 units of ^^tamin 
(halibut-liver oil concentrate) daily for 4 weeks and 2o,000 iinit^ d.aily for 
4 wwlcs more at the end of which time the eniption disap{x?art-d * 
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Other ]oaticnts, all of whom are white, have presented a somewliat differ- 
ent eruption than that just described. It has consisted solely of dull red, 
flat, or sligiitly conical, discrete impules of varjdng size, usually about 
0.5 cm. in diameter, similar to the acnefonn lesions observed in some of 
Ix)ewenthal’s and Frazier and Hu’s cases. The papules have been dis- 
tributed over the anterolateral aspect of the arms, the shoulders, upper 
chest and back, with few, if any, on the face, abdomen or lower e.xtremities. 
The individual lesions often simulate a pustule, giving the impression that 
l)y piercing or removing the whitish top a bit of pus could be obtained. 
Wiien sucli nttcmj)ts are made, however, the cap is found to be a thin, 
whitish scale which, when removed, leaves a raw surface and pus is not 
found. In some cases there are a few scattered pustules but comedones 
are uncommon. The .skin does not appear drj' or rough and itching does 
not occur. Microscoincally, tiic histologic changes are similar to those of 
the horny tyjie except for a slightly greater cellular reaction. The eruption 
lias been found in adults well bej’ond the age of puberty and hence beyond 
the usual age for acne. In no case has there been a history of preexisting 
acne nor scars of a previous acne eruption. In every instance the lesions 
have disappeared or greatly improved following the administration of 
vitamin A. 

Case 4. — P. S., a 20-3'car-old white girl, was first seen in Julj', 1935, 
complaining of tiredness. The skin was clear at, this time but about 
3 months later she was found to have a mild diabetes and at the same time 
she complained of a rash. Examination showed an eruption which was 
diagnosed as acne vulgaris though it was thought to be atypical. There 
was some difficulty in following the prescribed diabetic diet, particularly in 
securing 5 % vegetables, and the eruption becomes worse in spite of local 
treatments. At this time examination showed a number of scattered, dull 
red, rather flattened pajiules over the anterolateral aspect of the arms, the 
shoulders and upper back, with a few on the face. Among these lesions 
were occasional inflammatorj’ papules which appeared to be an ordinary 
folliculitis (Fig. 6). A biopsy was done but the specimen was technically 
unsatisfactorj'. She was given cod-liver oil, 3 tablespoonsful daily and in 
S weeks the eruption had entirely disappeared (Fig. 7). On discontinuing 
the cod-liver oil the eruption returned in about 10 weeks, but disappeared 
after 8 more weeks’ treatment with cod-liver oil. 

Case 5. — Mrs. M. K., a 25-year-old housewife, wdiose diet appeared 
to be inadequate wdth respect to vitamin A, complained of an eruption 
over the upper chest, front and back. None of the lesions was pustular. 
Biopsy was done and the microscopic findings are showm in Fig. 8. bhe 
was given 25,000 international units of idtamin A (halibut-liver oil con- 
centrate) daily and in 8 weeks the eruption had entirely disappeared. _ 

Case 6. — Mrs. E. Y., a 26-j'ear-oId wdiite housewdfe,_ came to the clinic 
on Maj' 16, 1936, complaining of “funny swimming feelings.’’ For 3 years 
she had had a poor appetite and ate poorly. On examination the comple.x- 
ion w'as swarthy, the skin dry. Over the back and shoulders there w^ 
scattered small, red, papular eruption with an occasional pustule ana 
number of pigmented macules. The skin of the face was clean blie w 
continued on the same diet and given 12 cc. of cod-liver on daily. ^ 
weeks later the skin was entirely normal (Fig. 9). 

Discussion. There can be little doubt of the specific relation of 
the lesions described by Frazier and Hu and Loeiventha o 
vitamin A deficiency, though some waiters have discussed the pos 
sible influence of other nutritional deficiencies. In Loew'entia s 
cases, particularly, the evidence indicates almost conclusively la 
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these eruptions were due to, vitamin A deficiency and vitamin A 
deficiency alone. As Frazier and Hu have pointed out, they arc 
part of the widespread manifestations of this deficiency and are 
characteristic expressions of. its effect on the epithelial tissues of the 
body. Nevertheless, it is possible that in some patients the erup- 
tion due to vitamin A deficiency is modified or complicated by the 
effect of other deficiencies, some of which also cause lesions of the 
skin. Multiple deficiencies are more common in practice than single 
deficiencies and eruptions representing combined deficiencies prob- 
ably occur. The cases described by Keil and Schcer were probably 
of this nature. However, the essential changes due to vitamin A 
lack appear to be distinctive and characteristic. 

In our patients with the horny or gooseflesh type of eruption the 
similarity of the lesions, grossly and histologically, to those described 
by Frazier and their response to treatment with \'itamin A, identify 
them as a specific dermatosis due to vitamin A deficiency. In our 
other cases, the specific relation to vitamin A deficiency is perhaps 
less certain. Grossly, the individual lesions resemble in many, but 
not all respects, the acne papule, with the important exception as 
noted by Loewenthal and by Frazier and Hu, that pustulation is 
uncommon. Furthermore, the eruption has occurred in adults 
well past the acne age, without a history or scars of preexisting acne 
and the affected areas are those less commonly involved by acne. 
Histologically, the lesions have differed from the other type only in 
a slightly greater cellular reaction. Finally, the eruption has dis- 
appeared following the administration of vitamin A. For these 
reasons, we believe the eruption is specifically related to vitamin A 
deficiency, the difl’erences between it and the dry, horny type pos- 
sibly due to such factors as personal cleanliness. 

The relation of these changes in the skin to the other manifesta- 
tions of avitaminosis A is of considerable importance. Xeroph- 
thalmia and hemeralopia were present in most of Loewenthal’s cases 
and in many of Frazier and Hu’s. Cornification of the epithelium 
of the conjunctivie was observed by the latter in patients with less 
severe lesions of the eye. In Nicholls’ eases there was night blind- 
ne.ss. In none of our ca.ses were there changes in the epithelium 
of the eye, and only occasionally was there a questionable history 
of mild night blindness. Studies with a visual photometer in some 
of our subjects demonstrated an occasional mild hemeralopia. 
Blackfan and Wolbach^ and others have shown that the manifesta- 
tions of vitamin A lack are evident in the epithelium of many tissue.s 
and organs and that the.se changes vary in respect to the order of tlndr 
appearance, and their severity. Although the changes in the eye 
and in the vision have been thought to be the earliest reliable clinical 
manifestations of vitamin A lack, our ob.servations as well as tho.<e 
of Frazier and Hu suggc.st that in some instances the skin le.sions 
may be among the first clinical evidence of the tleficiency apjicnring 
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before demonstrable changes in tlie epithelium of the eye and before 
more than a mild hemeralopia detectable only by a photometer, is 
present. If so, the.se elianges may constitute one of the earliest 
signs of vitamin A deficiency, fortunately easily recognizable. 

The time required for the eruption to disappear under the influence 
of treatment with vitamin A is of practical importance. Improve- 
ment is seldom noted in less than 4 weeks and in many instances 
12 to ]4 weeks are requirerl before tlie eruption lias disappeared. 
Night blindness or difficulty in adaptation to darkness, which is 
also an important' diagnostic sign of early vitamin A deficiency and 
an index of response to treatment apparently requires only the 
presence of an adequate supply of vitamin A and can be corrected 
very quickly. Resolution of the le.sions in tlie skin, which involves 
a slow process of anatomic repair, takes much longer and treatment 
should be continued long after the visual abnormality has been 
corrected. The slowness of response of the eruption to treatment 
is also a factor which nuust be taken into consideration when the 
response to treatment is used in diagnosis. 

Summary. The occurrence of dermatoses due specifieally to a 
deficiency of vitamin A is reported together with illustrative case 
reports including histologic studies. Some of tKe cases presented 
the dry, horny, papular type of lesion described by Frazier and Hu, 
Loewenthal, and others. Other cases presented an acne-like lesion 
and differed in some respects from those previously described. The 
histologic picture and the response to treatment with vitamin A 
was similar in the two types of cases. The relation between these 
dermatoses and other e.xpressions of vitamin A lack particularly 
with reference to the diagnosis of mild or early vitamin A deficiency, 
is discussed. 

We are greatly indebted to Dr. George S. Johnson, -Associate Professor of Surgery, 
for performing the biopsies and assisting in the histological stiid 3 '. 
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PERIARTERITIS NODOSA. 

Report of Case Diagnosed Clinically and Confirmed by 

Necropsy. 

Bv Benjamin P. Sandler, M.D., 

CI.I.MCAI. assistant in MEDICI.VB, MOnniSANIA CITY HOSPITaI., new YORK. 

Periarteritis nodosa is a rare disease. About 20 cases have 
been diagnosed elinicall,^' since Kussmaul first described tlie disease 
in 1866. j\'Iany cases are missed. Though there lias been some dis- 
cussion as to the propriety of regarding it as a clinical entity, the 
typical microscopic lesions entitle it to be regarded at least as a 
jiathologic entity. It has been associated with allergic states, 
with acute rheumatic fever, and the suggestion made that it is a 
form of hyperergy to some bacterial organism, but we are really in 
the dark as to its etiology. The disease is usually fatal and no age 
is exempt. If the heart-and kidneys are not involved and if the dis- 
ease is confined to less vital structures, complete cure is possible 
once the lesions ha\'e healed and there is no recurrence. When 
vital organs arc involved, while the patient may survive the acute 
stage, he will eventually die of cardiac or renal failure due to the 
healed arteritic lesions. The average duration has been 4 to 6 
months. Acute cases were sick for onl\' several days. 

Etiology. The cause is unknown. The clinical course with fever, 
leukocytosis, etc., suggests an infection. A bacillus, a filterable 
virus, syphilis, rheumatic fever, and allergy have been mentioned 
by various writers; but neither bacteria nor spirochetes have been 
demonstrated in a lesion. The disease has been found together 
with acute rheumatic fever with Aschoff bodies in the myocardium.'* 
Allergy has been imjjlicatcd by several histories of cough, hay 
fever, or asthma, and by associated cosinophilla. Cohen, ct a/.' 
have shown the similarity in the vascular lc.sions found in the his- 
tamine reaction, the ordinary allergic wheal, and in periarteritis 
nodosa. The lesions in the former two are reversible, whereas in 
periarteritis nodosa they are irreversible. 

Pathology. The lesions are found in the smaller arteri(*s. 4'hese 
are sometimes recognizable grossly as firm, smooth, yellowish to 
red nodules found along the course of the vessel, placed at intervals, 
varying in size from one to several millimeters. .Surrounding the 
nodules may be hemorrhage, infaretion. or degenerative changes in 
the area supplied. On cut .section, the le.sion may be recognized 
gro.ssly at times. Purplish nodular lesions have been recognized 
in the me.scntcry at laparotomy. Most often the diagnosis can only 
be made micro.scopically. One .‘^ees an inflammatory’ le.sion. acute 
or ehronie in nature depending on the age of the lesion. In the 
acute .stage, there is necrosis of the media with dcstruclion of the 
muscle and elastic membrane in whole or in part. I’his may extend 
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to the intiina and the adventitia. At the same time there is marked 
infiltration of all coats of the vessel wall and the perivascular 
tissues with neutrophils, lymphocytes, and at times many eosino- 
phils. There is edema and fibrin exudation. Localized weakening 
of the wall leads to aneurysm formation. Intimal involvement leads 
to thrombosis. Aneurysms may rupture and produce fatal hemor- 
rhage. Thrombosis leads to infarction. Healing is by fibrosis and 
absorption of exudate. The healed vessel wall shows marked thick- 
ening and narrowing of the lumen. The reduced blood supply 
impairs the function of the ti.ssue supplied and thus the signs and 
symptoms are j)roduccd. While typical lesions are found in the 
medium-sized arteries, there may also be found in skeletal muscle 
pericapillary infiltration of neutrophils, small round cells, and eosino- 
phils. In our case a muscle biopsy revealed an acute focal myositis 
with such pericapillary infiltration (Fig. 2). 

CJinical Features. The general symptoms are those usually 
accompanying an infection, namely, irregular fever with sterile 
blood cultures, prostration in the acute, and weakness, cachexia, 
secondary anemia, in the chronic form. Fever in the acute form is 
high; in the chronic, it ranges from 99 to 101° F. If cardiac involve- 
ment is present, the pulse may be disproportionately high. Leuko- 
cytosis r.angcs from 12,000 to 50,000. Eosinophilia is said to occur 
in about 12% of the cases with dift’erential percentages ranging from 
4% to 77%.= The blood pressure is normal if the kidneys are not 
extensively involved, and high if they are. The liypertension may 
return to normal when the process in the kidneys has subsided and 
the patient recovers. The hypertension, since it may be of short 
duration, need not produce cardiac enlargement. Added to these 
general phenomena are the signs and symptoms due to vascular 
lesions in the affected organs. Any combination of organs is pos- 
sible and so the clinical picture may be exceedingly bizarre. Cardiac 
involvement produces symptoms of coronary sclerosis; involvement 
of skeletal muscles causes crarap-like pains, usually worse at night; 
involvement of peripheral nerves produces signs and symptoms of 
peripheral neuritis; involvement of appendix and gall bladder 
produces symptoms in the respective quadrants. Kidney im’olve- 
ment produces the urinary findings of nephritis. Or, there may be 
sudden painless hematuria when an aneurysm ruptures, l eri- 
renal hemorrhage produces pain and mass in the lumbar region. 
The skin manifestations are ^'aried. Transient erythema with sub- 
cutaneous nodules may appear anywhere. Petechife, purpuia, 
ecchymoses have been described. Papulovesicular lesions o\er 
'bony prominences like the knuckles and elbows may occur. 1 ese 
become pustular and finally hemorrhagic. They Avere 
our case (Fig. 1). The association of such skin lesions Avith mudence 
of heart or kidney disease, or severe asthma, or Avith abdomma 
symptoms, or peripheral neuritis, or diffuse central nervous sa s e 



Fig. 1. — Vesiculohemorrhagic lesions of the hands; those on the left hand are 
fresher lesions. Similar lesions found over the olecrana and patellaj. 



Fig. 2. Muscle biopsy from left Rastrocneniius; acute focal myositis with infiltra- 
tion of neutrophils and especially eosinophils, and large mononuclear cells. There 
is also slight outiiouring of fibrin and serum. The muscle fibers arc degenerating. 




Fig. 3.— Spleen. Van Gieson j YiTpmentat^^^^ elastic inembuane 

vessel i^all and thrombosis, disruption and fiapmen 
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disease, should make one think of periarteritis nodosa. Edema, if 
generalized, may be due to cardiac or renal failure; if localized, it is 
probably due to involvement of the subcutaneous vessels in that 
area. Involvement of meningeal vessels has been reported. The 
spinal fluid contained numerous poJymorph'onuclears but no organ- 
isms. 

Case Eeport. Patient was a white male, aged 54, born in Russia, and in 
the U.S.A. for 35 years. He was a tailor, married, with wife and 4 sons 
living and well. He had influenza in 1919. He had a mild throat-clearing 
cough for many years, _ non-productive. His present illness began in the 
winter of 1935 when his cough became worse. In April, 1936, he passed 
bright red blood in his urine. Thi.s lasted for I day, was painless, and nevf’r 
recurred. During the summer he lost 8 pounds while on vacation. In July, 
he had a “rash with lumps under the skin of the forehead and scalp” which 
lasted for 2 weeks. No physician was seen. In September, he had a severe 
sore throat with marked regional adenopathy. He became progressively 
weaker, lost his appetite, and became ver}' constipated. About October 
1st he had an attack of precordial pain radiating down the left arm but with 
no collapse. He was able to visit his phj'^sician who told him he had a “heart 
attack” and advised bed-rest. Soon pains in the forearms appeared and 
these lasted about 2 weeks. He remained in bed all during October, 1936. 

Pains in the calves came on and these were worse at night. Thej' were 
described as deep and tearing, preventing sleep. This was treated as 
rheumatism. The patient was first seen bj’’ the author on November 19, 
At this time he complained of insomnia, anorexia, weakness, nervousness, 
constipation, cough, dryness of the nose, and severe cramps in his legs. 

Physical Examination. The scalp was normal; the pupils and fundi 
were normal. On the inner aspect of each cheek, near the opening of the 
parotid duct was an ulcer, the size of a nickel, and about \ inch deep. The 
regional cervical nodes were enlarged and tender. TJie heart was not 
enlarged to percussion, the sounds were of good quality and no murmurs 
were heard. The rate was 110 and out of proportion to a rectal temperature 
of 100. The blood pressure was 138/80. The lungs were nonnal. Abdo- 
men was .soft, non-tender, liver and spleen not felt. The testicles were small, 
non-tender. There was male distribution of pubic hair, and the cremasteric 
reflexes were present. Over the knuckles of the fingers (except thumbs) 
were nodular circumscribed non-tender lesions about i cm. in diameter. 
Some were vesicular, some pustular, .some hemorrhagic, similar le.«ion,s were 
present over the elbows and knees. The muscles of the legs were flabby, 
atroijliic, and tender on deep pressure. The deep refle.xes were present and 
sensation was normal. The dorsal pedis j)uls3tions were good. Because 
of the buccal ulcers and the skin lesions, a blood dyscra.sia ivas .‘-■uspected. 
A I)lood count revealed; Red blood cells 3,500,000, hemoglobin 55'^/,; no 
abnormal red cells; white blood cells 21,000, jwlyinorphonuclcar.'^ SS',/: 
eosinophils 55%; ncutro])hils 33%; hmiphocytes 12'yc. No abnonnal wlu'to 
cells were found in this and subsequent counts. 

The patient was then admitted to this hospital on November 23, where 
he remained until December 5. While there the buccal ulcers responded tt> 
treatment with mouth washes and the skin lesions disappeared m'thout 
scarring. He was given a high-protein, high-carbohydrate, and high-vita- 
min diet. The cramps in the Icpts continucfl. He ran a low-grade fever of 
99 to 101°, with ]>ersistent taciiycardia of 110 to 1.30. Tlicre now :qq>f‘;ired 
attacks of pain in the riglit upper quadrant and the lower abdomen. Tiiere 
was no nausea or vomiting. There was only slight rigidity and tendorne--- 
Thc urine showed a trace of albumen: the blood Was-enn.ann tc-t wa^ 
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Spleen. The sjDleen weighed about 150 grn. and was ver3' soft. On sec- 
tion, it had the soft grayisli ajjpearance of acute infectious .splenitis. In 
addition, the cut surface showed numerous small gra3dsh nodules similar 
to those seen in the liv'er. 

Kidneys. The capsule stripped with ease. The surfaces and cut sur- 
faces of both kidneys was studded with raised pearl3’’-white nodules. Some 
of these definitely resembled arterioles that were thickened. Kidney 
pelves, ureters, bladder, pancreas, testes, prostate, seminal ve.siclcs, and 
adrenals were all negative grossty._ 

Aorta. The aorta .showed slight arteriosclerotic changes. Various 
branches of the inferior vena cava appeared normal. 

Intestine. Along the course of the small mesenteric vessels were found 
tiny nodular thickenings through the small and large intestine. 

Stomach and Esophagus. Negative. 

Microscopic Findings: Heart. The myocardium shows extensive diffuse 
interstitial scarring, with infiltration 1)3’^ leukocytes, chiefl3’ round cells, 
eosinophils, Avith occasional plasma cells. The small coronar3' arteries and 
arterioles in the myocardium are negative, except for moderate thickening 
of the arteriosclerotic t3'pe in some instances. Section of the mitral revealed 
normal architecture. Another section of myocardium reveals a periarteritic 
lesion in a branch of the coronar3’' artety. This lesion is of the chronic t3'pe, 
with ver3’ little cellular reaction. 

Lxmg. Sections reveal man3’^ nodular inflammator3' lesions having the 
appearance of circumscribed areas of bronchopneumonia, with earh' necrosis 
and suppuration of the inflammator3’^ e.xudate. Near one of the.se areas 
a small branch of the pulmonary arter3' shows a chronic arteritis. The 
pleura appears normal. 

Liver, Numerous sections taken from various areas reveal multiple 
artoritic lesions, most of which are acute. These lesions are characterized 
by an acute panarteritis and thrombosis, sometimes with recanalization, 
destruction of arterial walls in A'arying degrees, and inflammator3’ e.xudate 
containing many eosinophils, as well as neutrophils, round, and plasma cells. 
Periarterial inflammator3' exudate is likewise present. These lesions involve 
mostty medium-sized arteries. The parencli3'ma shows cloud3’’ swelling. 
Elastica stains show striking disruptions in the intern.al and e.\ternal elastic 
membranes, as well as large amounts of fibrinoid material in the iin’olved 
ve.ssels. The A'eins appear uninvolvcd. 

Spleen. The capsule is moderate^’ thickened with .‘^me cellular infil- 
trate. The pulp sliows extensive inflammatory reaction, containing great 
numbers of neutrophils, round cells, plasma colls, and man3' eosinophil.s. 
Conspicuous vascular lesions consisting of acute arteritis with necrosis of 
muscle wall, thrombosis, and other changes described above are found in 
different sections. 

Kidney. Sections reveal multiple iniliarA- absce,sses throughout the 
cortex. Several t3’pical panarteritic lesions are al.^o ob.=erved. There are 
areas of cortical parench3Tna that appear nonnal. One of the arcuate 
arteries shows striking involvement. Where renal parencln-ma is rclafiveb' 
uninvolved b3' vascular lesions or bA’ infection, the glomenilar and tubular 
elements appear relativeh' nonnal, e.xccpt for severe j)areneh3'matous 
degenerative changes. 

Intestine. One .section of inte.'^tine .«hows lesions of the acute and chronic 
varietA’.- The mucosa of the boAvel api)ears nonnal. Tiie artoritic lesions 
show ijeriarterial inflarnmaton’ cluanges, but the ncighlK)ring IkjwcI Avail 
shows no change. 

Trachea. A section through one of the main bronchi ?hows a large arter- 
itic lesion which is a.s-sociated Avith nipture of the external cla‘-'tic menibmne 
and a large iK*riartcria 1 thrombosb. 
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Gall Bladder, Appendix, Tcslis. Sections reveal several arteritic lesions 
in the inecliuin-sized branches of the e3'stic artery. A section of appendix 
.shows an acute panarteritis with thrombosis of a small appendicular artery. 
The mucosa and wall of the appendix othenvise appear nonnal. Section 
of testis reveals fairly’ normal seminiferous actixdty along with one medium- 
sized artery which is the seat of an arteritis similar to that seen in other 
organs. 

Summary. This is a case of generalized periarteritis nodosa diag- 
nosed clinically. The disease was complicated by terminal sepsis 
with miliary abscesses of the lung.s and kidneys. Skin nodule biopsy 
was inconclusive because of the extensive amount of necrosis present. 
A biopsy of calf muscle was also inconclusive and showed only a 
slight degree of focal myositis. An unusual clinical manifestation 
was the appearance of buccal ulcerations which may have occurred 
on a vascular basis. The arteritic lesions were mainl.v of the acute 
variety, a few being of the chronic variety. 

The author is indebted to Drs. M. Pappenheimer and Russell Holman of. the 
Department of PafholoKy, College of Physicians and Surgeons, Columbia University, 
New York City, for study of sections of musefe biopsy; to Drs. U'm. Aronson and 
Jacob Taub of the Deiiartment of Pathologj', Morrisania City Hospital, Bronx, 
New York City, for study of the skin nodule biopsy; and to Drs. J. C. Ehrlich and 
Sam. Forer of the Department of Pathology, Lebanon Hospital, Bronx, New York 
City, for performing the autopsy and study of sections from the organs. 
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RHEUMATIC MANIFESTATIONS.* 

By Lucy Porter Sutton, M.D., 

ASSISTANT PROFESSOR OF PEDIATRICS, NEW YORK UNIVERSITY MEDICAL COLLEGE, 
ASSOCIATE VISITING PHYSICIAN, CHILDREN'S MEDICAL SERVICE, BELLEVUE HOSPITAL, 

AND 

Katharine G. Dodge, M.D., 

INSTRUCTOR IN PEDIATRICS, NEW YORK UNIVERSITY MEDICAL COLLEGE; ASSISTANT 
CLINICAL VISITING PHYSICIAN, BELLEVUE HOSPITAL, NEW YORK CITY. 
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Too many articles have been written about chorea to attempt to 
review the literature in this paper. We will refer only to certain 
papers which have appeared in the last few years which presen 
opinions and findings somewhat at variance with the results o 
analyses made of patients with chorea who have been obsert ed a 
Bellevue Hospital. 

* This work was made possible in part by grants from the Josiali Macj, Jr, 
Foundation and The Millbank Fund. 
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For many years, • altliougli cljorea minor was recognized as an 
entity, it was regarded as a functional nervous disorder. Finally, 
its clinical association with the various manifestations of rlieumatic 
infection was noted, and for some time the probability that there 
is a common etiologic factor, as yet unknown, was hardly questioned. 
Obviously, in the absence of knowledge as to the specific etiology 
a definite answer cannot be given; but until then analyses of the 
course of the di.sease and its clinical manife.stations may lead to 
tentative conclusions. 

It has been interesting to review our own conception of chorea. 
We ha\'e studied it intensively for 10 years. At the beginning, one 
of the objects which we hoped to attain was some way of differen- 
tiating between the rheumatic and the non-rheumatic attacks. 
After following several hundred children ourselves and reviewing 
the records of others whose observ.ation period began before the 
present study, we have come to the opinions first, that most children 
with chorea are rlieumatic children; and, second, that if this is not 
true there is no clinical means at present by which it is possible to 
differentiate a rheumatic from a non-rheumatic attack. 

The diagnosis of Sydenham’s chorea is made wholly on the basis 
of a certain type of peculiar extraneous muscular movement. The 
condition should be considered a syndrome rather than a disease 
entity, just as we speak of acute polyarthritis as a rheumatic mani- 
festation and not a disease in itself. Non-infectious conditions may 
produce the same type of movements, for instance, intracranial 
hemorrhage. Other infections, sucli as epidemic encephalitis, if the 
proper area of the brain is involved, may lead to choreiform move- 
ments. In such instances, which are rare compared to the frequency 
of Sydenham’s chorea in certain communities, the hi.story decides 
the etiology of the movements. All other attacks we think should 
be assumed to be rheumatic in origin. The reasons for this opinion 
will be shown. 

Source oi Material. Tlie .soiircas of our m.atcrial are patients seen in the 
Children’.s Cardiac Clinic, and on the wards of the Children’s Medical Ser- 
vice of Bellevue Hosjiital. For 5 3 ’e.ars a .'^peci.al chorea clinic was in c.\ist- 
ence as a subdivision of the cardiac clinic, and with a special .social worker 
to kecj) track of the children. The cases are still being followed, but in 
the regular cardiac clinic. This study is only a part of an anah'sis iieing 
niade of 1052 rhe\nnatic childro). A total of 467 detailed records of chil- 
dren who had chorea and who were .«ub.'icquently under observation in the 
clinic have been anah'zed from a number of different angles. Attacks of 
so-called chorea iusameus occur entirely among an older age group than is 
cared for on a Children’s Service Such patients are taken to the Psychiaf ric 
Division at Bellevue Hospital. Although we are given the opix)rtunity of 
seeing the.<e adults, none of them is included in this study. The clinical 
picture is different, with the high fever and irrationality, from that which 
we sec in children. B'e have had a few 12- to 14-year-okF who were p-y- 
chotic during the acute phase of the attack, but they did not fit into the 
chorea insaniens classification. 
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Precipitating Factors in Attacks of Chorea. Before presenting the 
data on which we base our opinion as to the relationship between 
chorea and other rheumatic manifestations, we will give what 
information w'e liave regarding the tradition, recently revi^'ed by 
Gerstley^ and Coburn,' of emotional disturbance as a precipitating 
factor in an attack of chorea. Coburn' says “One-half of all cases 
of chorea in New York may occur in individuals who are not sus- 
ceptible to rheumatic fever Their attacks were not preceded 

by respiratory infections, but seemed to be associated with psychic 
trauma.” 

To find the experience of our patients, 411 records of children 
admitted to the hospital for chorea were reviewed for any history 
of possible precipitating causes of the attack occurring w'ithin 
2 months of the onset (Table 1). At the time the history had been 
taken, this point was specifically inquired into. The cases were 
divided into two groups, 217 seen in the first attack and 194 seen 
in subsequent attacks. Emotional disturbances include fright, 
accident, worry about school work, and so forth. The rheumatic 
manifestations have been divided into frank polj-arthritis, in most 
cases occurring about 2 weeks before the onset of the chorea, sub- 
acute rheumatic manifestations such as a period of joint and muscle 
pains, low'-grade fever, nosebleeds, and carditis. This latter small 
group of patients de\'eloped chorea while in the hospital for the 
carditis. The non-specific infections include colds, sore throats, 
otitis media, scarlet fever, and other acute contagious diseases. 


Table 1. — Episodes Pbecedino Within 2 Months the Onset of 411 
Attacks of Chorea. 

Preceding episodes First attneks, 217. Sulisequent attacks, 194. 





No. 

% 



No. 

% 

Emotion.Tl upsets . 

. 


21 

9.6 



IS 

9.2 


No. 

% 



No. 

% 



Rheumatic episodes 



30 

13. S 



IS 

9.2 

Carditis .... 

3 

1.4 



1 

0.5 



Subacute rheumatism 

12 

5.5 


, , 

G 

3.1 



Polyarthritis . 

15 

G.9 



11 

5.G 



Non-specific infections , 



17 

7.S 



9 

4.8 

No preceding episodes 


. 

149 

6S.6 



149 

76.8 


As will be seen, among the 217 patients admitted in their first 
attack, 21 (9.6%) had had a recent emotional upset; 30 (13.8%) 
had had a recent rheumatic episode and 17 (7.8%) had had recent 
non-specific infections; 149 (68.6%) had had no. recent prewous 
illness or emotional upset. Among those admitted in subsequen 
attacks the percentage of emotional factors is almost exactly the 
same, while the rheumatic and non-specific infectious factors are 
somewhat lower. While the percentages of the total groups are too 
small to conclude that either psychic trauma or rheumatic mani- 
festations are closely associated with the onset of chorea, tliey o 
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seem to show that psychic trauma is of no greater importance in 
precipitating attacks tlian is rheumatic activity, and of only slightly 
greater importance than non-specific infections. Kennedy^ reminds 
us of the mental and nervous diseases once thought to be functional 
and now known to be on an organic basis, such as dementia par- 
alytica and paralysis agitans. The fact that tlie etiology of a 
clinical syndrome is obscure is to us not justification to ascribe its 
origin to such a nebulous state as “psychic trauma ” (Gertsley ct al.) 
or to refuse to consider it as a manifestation of a diseased state. 
To quote Kennedy, “Only in Wonderland can we find the grin 
without the cat!” 

Mentality of Children With Chorea. The mentality of children 
with chorea has I'eceived some attention, and Gerstley'’ found that 
58 of the 45 children in his study had abo\-e the average intelligence. 
Our patients, on the basis of psycliometric examinations, had the 
same intelligence as the general run of childrcji seen at Bellevue 
Hospital, that is, they were with few exceptions normal or dull 
normal. Of 100 tested, the Intelligence Quotient of 85 was between 
80 and 110, with the peak at 90 to 94; only 1 liad the rating of o\'er 
125, and a ’number were far below normal. We have not found 
that children with chorea ha\’c uny particular personality or body 
type. Most of our Bellevue patients, rheumatic and non-rheumatic, 
come from homes where economic security is absent, and where 
family discord is the rule, but this does not mean that these factors 
are ncce.ssarily a cause of chorea. 

Is Chorea an Infection? Genstley says “Chorea should not be 
taken as an indication of rheumatic infection without otlier rheu- 
matic manifestations.” Coburn says “Chorea per .ve does not 
suffice for the recognition of the rlieumatic subject nor for the 
diagnosis of rheumatic activity.” 

If one believes that the accepted clinical evidences of infection 
are sure guides in the evaluation of symptoms, these statements 
are logical. However, adherence to this point of view would lead 
to imj)roper care of patients who have an infection so subacute as 
to fail to produce the bodily responses which appear in the acute 
phase. To us, the fact that patients Avith chorea, in the absence 
of other clinical manifestations of rheumatic activity, do not pre.^ent 
the usual evidences of infection such as fever, leukocA-tosis and 
increased erythrocyte sedimentation rate does not seem proof 
or even good evidence that the condition is non-infections. One 
of our patients, reported in a previous article,"^ who died acci- 
dentally during an attack of chorea, had none of the clinical evi- 
dences of infection or of heart {lisease. but at autoj)sy had acute 
endocarditis of the mitral valve. The erythrocyte sedimentation 
rate, in our experience is not an infallible index of activity. We 
have had patients with indubitable active carditis, without con- 
gestive failure, who have had nonnal rates throughout tJic eours<' 
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of the acute illness. We feel that the erythrocyte sedimentation 
rate is an aidj but no more than an aid, in coining to conclusions as 
to rheumatic activity, and that a normal rate is not proof of the 
absence of active infection. Wc do not agree with Coburn* that a 
normal rate should be adduced as “strong evidence against the 
rheumatic origin of chorea.” We would like to call attention to 
the fact that disease processes may be present for some time, as in 
tuberculosis or cancer before becoming clinically manifest. 



Fig. 1. — Other ihcuniatic manifestation in 407 cases of chorea. 


The proof of an absolute relationship between Sydenham’s chorea 
and rheumatic polyarthritis or carditis must await, as often empha- 
sized, the finding of the cause of rheumatic fever. Until then the 
only way to study the question intelligently is by analyzing the 
course of the disease. We have approached the problem in much 
the same way as have other workers. 


Development of Rheumatic Heart Disease in Patients With Chorea. 
In a group of 1052 rheumatic patients whose records are being 
studied, chorea was present at some time in 467 and absent in 585. 
Those with chorea ivere subdivided into those with and without 


other rheumatic manifestations. By “other rheumatic manifesta- 
tions” we mean polyarthritis, carditis and nodules, and do not 
include muscle and joint pains. Although in retrospect it is fre- 
quently possible to conclude that indefinite pains were probably 
rheumatic in origin, it is not possible to be sure at the time the pains 
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occur. It is for this reason that we have not considered them among 
the frank manifestations of rheumatic fever, but have grouped 
tliem .separately. 

Figure 1 shows the incidence of other rheumatic manifestations 
in the 467 children who had chorea. Frank rheumatic attacks 
occurred in 52%, muscle and joint pains in 28.4%, while 91 (19.9%) 
had chorea only. 



Fi(i. 2. — Ile.irl discjujo .if end of observation in !)] e.iscs of pure ehorea, Wi with 
ehorea and imiselc and joint pains. 


These groups were analyzed for the incidence of organic heart 
disease at the end of ob.servation. Among the 467 patients who had 
chorea there were 91 (19.9% of the total group) who never at tiny 
time had any other frank manifc.stations of rheumatic infection or 
muscle and joint pains. Among the 91 were 17 patients (1 S.6%) 
who had organic heart disea.^c at the end of a mean fluration of 
‘l.S years from the onset of the chorea. In addition, there were 
162 i)atients who had muscle and joint pains as well as chorea, who 
were therefore not considered “pure" chorea. I'orty of the 136 
patients (60.1 %) had organic heart disea.‘:c at the end of ob.servation. 
If these two groups are combined there were 224 (4S%) of the total 
567 patients who htid ehorea. but no other “frank” rheumatic 
manifestation. The incidence of heart disease in the 224 was 25.4 % 
at the end of observation. We did not include in thes(‘ grotip.-^ 
20 ])atients who had valvular disease at the time of their first 
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attack of chorea (10 wlio were otlierwise pure chorea and K) wJio 
had muscle and joint pains in addition to clioroa). If these patients 
are included tliere was an incidence of organic iieart disease at the 
end of obser\-ation of 2G.7% in the “pure” chorea group, and 33.5% 
in those with muscle and joint pains. Figure 2 shows graphically 
the distribution of heart disease in these two groups (?. c., chorea 
only, and chorea with muscle and joint pains) by years’ observation, 
and indicates that the longer the observation period the greater the 
incidence of heart di.scase. 



Fig. 3. — Hcnrt dise.iso at end of observation in 467 with cliorca. 


The other patients wlio had chorea (243) liad polyarthritis, 
carditis or nodules either before, during or after the attacks ot 
chorea. Of this group, 177 (72.8%) had heart disease at the end 
of observation. These figures are shown graphically hi Figure 3. 
This figure may be compared with tlie incidence of 71.9% heart 
disease in the 585 rheumatic patients who never had diorea. li 
those with muscle and joint pains only are separated from tins 
group there was an incidence of heart disease of 43.5% in the lo 
with muscle and joint pains and of 78.4% in those with frank rheu- 
matic manifestation (Fig. 4). 

In connection with the figure for the development 
disease in the patients with “pure” chorea (1S.G% of 91 


of heart 
patients) 



su'iTON, dodge: svdenham’s chorea 


003 


we would like to emphasize the fact that we adhered closely to the 
criteria for the diagnosis of heart disease laid down by the American 
Heart Association, ^ although we feel that in some instances the 
presence of a mitral systolic murmur without demonstrable enlarge- 
ment means heart disease. Among these 91 patients were some Avho 
received fever therapy during the first attack of chorea. We have 
shown*'*' that fever therapy appears to exert some modifying effect 
on the development of heart disease. We feel, therefore, that our 
findings in regard to the development of rheumatic type heart 
disease in patients with “pure” chorea is under rather than over 
estimated. 



Relation of Chorea to Other Rheumatic Manifestations. We do not 
tpiestion the fact that chorea is not often associated with the 
severer forms of rheumatic infection. For instance, of ('(i children 
admitted to Bellevue Hospital in their first .attacks of rheumatic 
polyarthritis, 40.9 % had clinical evidence of an acute carditis. To 
compare with these figure.s. (»(• records of first attacks of ch(»f<'a 
were taken at random from the files. Oidy 4..a9r of tiie.-e had .active 
carditis. On di.seharge, 27.39c of the children admitted with poly- 
arthritis iiad definite organic heart disease, while 1.3.79c of the 
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chorea patients had this diagnosis on discharge. These figures 
refer only to single first attacks. 

We'have analyzed the course of the disease in 124 patients who 
had chorea as the first rheumatic manifestation and who did not 
receive fever treatment; 23 were under observation 1 to 3 years; 
37 for 4 to 6 years; and 64 for 7 years and longer. 

T.\ble 2. — The Pehcent.^ge or Subsequent Attacks of Chobea, Polvahthbitis, 
on OP Heart Disease After the First Attack of Chorea.* 




1 lo 3 years. 

4 to 0 years. 

7 to 22 years 

Number of cases 


23 

37 

64 

Recurrent chorea . 


. 37.5% 

51.0% 

70.5% 

Polyarthritis 

. 

. 32.0% 

33.0% 

4S.S% 

Heart disease 


. 20.0% 

35.0% 

53.1% 

Dead of heart disease . 


. 13.07o 

10. S% 

7.8% 


* The data arc obtained from records of patients during the period of our observa- 
tion. Deatlis wliich occurred subsequently are not included. For instance, 5 other 
patients observed more than 0 years died, but not under our observation. If these 
were included, the percentage of deaths in this group would be 15.G%. 


SoascauENT PolyakthHitis, Recurrent Chores 
AND Heart Disease in 

Ia4 CASES IN WHICH Chorea was first Rhcoi-iatic Man ifest atiom 


l-avAS oascRvArinN VAf oascAvArion 7-13VRs.oasenvArioN 

23 CAfCS 3T CASCS GA CASES 



Fig. 5. — Subsequent polyarthritis, recurrent chorea and heart disease in 124 cases in 
which chorea was first rheumatic manifestation. 


This shows that polj^artliritis occurred in the subsequent course 
of 'about 50% of those who started their rheumatic career witi 
chorea; that heart disease was present in 26% of those in the 1 to . 
year period and in 35% in the 4 to 6 year period, and 53% m those 
observed 7 years or longer. Figure 5 shows this graphically. 
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Our analysis has produced figures N'cry similar to those of otljer 
detailed studies of chorea, with one notable exception, Jones and 
Bland^ found that heart disease developed over an average observa- 
tion period of 8 years in 4 of 134 patients (3%) who had chorea as 
their only rheumatic manifestation. They do not state, however, 
the exact observation periods of the patients with “pure” chorea. 
They use the phrase “an average observation of 8 years” for tlieir 
wliole group. Schwarz and Leader think, and we agree (Fig. 2), 
that the longer patients with “pure” chorea are obscrv'ed the 
greater is the probability of finding that heart disease has de\X'loped. 
Few studies have appeared dealing with the development of heart 
di.sease in such a series of “pure” chorea. Our figure, wliich we 
feel is conservative is 18.0%; Schwary, and Leader’ had a higlier 
figure (52%), In our study and in Jones and Bland’s, the criteria 
for the diagnosis of heart disease laid down by the American Heart 
Association were followed.- The difierence between 3% an<l 18.0% 
obtained from similarl}’ made analyses from jjresumably similar 
material is too great to be reconcilable, IVe can hardly feel that 
the clinical observation cither on our patients or on Jones’ patients 
were inaccurate. Since our other findijigs are so similar to those 
of the Boston investigators the material itself seems to be com- 
parable. It would hardly be reasonable to suggest a))fl certaiidy 
hard to prove, that chorea is less severe in Boston than in New York. 
It is obviously important that similar analyses should be made 
by other students of the disease. 

Prognostic Significance of Sydenham's Chorea. One of sex’cral 
attitudes may be taken in evaluating the seriousness of chorea. 
jNIost important is the efi'cct on the patient’s future life and health. 
Our figures, and those of others, indicate the high proijability of 
further attacks. Our figure.s, and tliose of others, indicate tlm 
probability of attacks of polyarthritis and carditis occunbig in 
patients who have liad cliorca. Our figures indicate an 18.fi% 
jjrobability tliat rheumatic heart di.sea.se will develop in patients 
who have liad chorea as the only manifestation of rheumatic infec- 
tion. Tills is the most serious factor to be considered. 

We interpret the fact that chorea is not as intimately associated 
with attacks of acute carditis either at the time or sub.sequontly to 
mean that the rheumatic infection is not as severe in such indi- 
viduals as in those who rc.sjmnd in terms of an attack of poly- 
arthritis or carditis. We think it .should be spoken of as one of the 
rheumatic manifestations, rather than a condition which “seems to 
play but a small role in the <levelopmcnt of heart disease of the 
rheumatic type"* (Jones and Bland) or to use the plirase wliich 
Rotly' did in suggesting that “valvular heart disease in eases of 
chorea is due not to chorea but to intercurrcait episodes of poly- 
arthritis and carditis." In other wortls, chorea is. to us, an evidence 
that the patient has been attacked by the same infection wliicli 
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produces rheumatic heart disease, not that chorea causes heart 
disease. This is more a matter of phrasing rather than a difference 
in fundamental conception, but accurate expression of an idea leads 
to clearer thinking than loose expression. 

We do not take exception to Jones and Bland’s opinion that an 
attack of chorea is not usually a serious condition in terms of survival 
of the attack; but our experience has been different from theirs in 
regard to chorea occurring during the terminal illness. They state 
that of .50 deaths in their series of rheumatic patients none had 
chorea in the last illness. We have had a number. The most recent 
and striking was a 7-year-old boy admitted desperate!}' ill with 
pericarditis. Soon after entrance in the hospital he developed 
choreiform movements which progressed rapidly to a severe state. 
He died within 2 weeks of onset of the illness. He had had one 
previous attack of chorea in Bellevue Hospital at the age of 2 years 
and 10 months, and had been perfectly well and free from any clinical 
evidence either of chorea or, heart disease in the interim. Such 
cases are not numerous, but do occur. 

We think we are not justified in drawing definite conclusions from 
the evidence presented here, but that we have some basis for our 
opinions which are summarized below. 

Summary. 1. Sydenham’s diorea is not usually per se a serious 
condition. 

2. Rheumatic heart disease develops in approximately 20% of 
patients who have had chorea as the only clinical manifestation of 
rheumatic infection. 

3. The child who begins his rheumatic career with chorea runs 
a 50% chance of developingdieart disease. 

4. The child who begins Avith chorea runs a 50% chance of 
developing other rheumatic manifestations later, or if muscle and 
joint pains are included a 75% chance. 

5. Emotional factors are no more important, and probabjy less so, 
in initiating an attack of chorea than preceding acute infection, 
including rheumatic polyarthritis. 

6. Chorea should continue to be regarded not only as a manifesta- 
tion, but as a major manifestation of rheumatic infection. 

AVc wish to express our appreciation to Miss Claire Lingg, Miss Harriet Steinhilbei 
and Miss Ethel Brown, of The Research Service of The New Y'ork Heart Associa ion, 
for their invaluable help in collecting and analyzing the data presented in this papei . 
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Hospital.) 

Seifert,''’ in 1925, attempted to determine whetlier a significant 
bacteremia occurred after operation in an infected field. By taking 
a blood culture within 10 minutes after incision and drainage of 
various abscesses, he obtained from the blood stream in 45% of Ins 
204 cases the same variety of organism that was present’ in tlie 
abscesses. Moreover, in 43 cases of acute appendicitis witliout 
peritonitis, he recovered the organism from tlie blood after 
appendectomy in 9 instances (21%). Similar .studies of patients 
undergoing tonsillectomy have been made by Bubin, Jilpstein and 
Werner," Schwarz and Frisch,'* Bartlett and Pratt,* Wirth"^ and 
Fischer and Gottdenker.^ Tlieir results were not uniform. Tlius 
Rubin et aL out of 78 tonsillectomies in children obtained not a 
single positive culture, though in 3 cases there was a postoperative 
rise of temperature to over 103°. Cultures were made in all cases 
with 8 cc. of blood taken preoperatively, within 30 minutes after 
operation, and 0 and 10 hours postoperative]}', so that the series 
was controlled. Schwarz and Frisch'- obtained growth in 3 cultures 
out of 11 taken during tonsillectomy, while cultures made 1 hour 
preoperatively and 7 liours postoperatively remained sterile. Bartlett 
and Pratt- report 8 positive cultures but fail to state hoW many cases 
were e.xcludcd “because of contaminants." Wirth"’, in 1 932. reported 
not a single definite positive result in 45 cases, in each of which G 
cultures at varying time intervals were taken. He stated, however, 
that in a few of the cultures, organisms were obtained which on 
account of their non-pathogenic nature and si)oradic a])))earanee, 
often after many days of incubation, were considered contaminants. 
Finally Fischer and Gottdenker’ in 51 cases report IG positive cul- 
tures. Growth occurred only in 1 of the cultures taken 5 minutes 
postoperatively, while organisms were recovered with greatest 
frequency in the 2-hour postoperative cultures. Tims we find com- 
])Ietc disagreement both as to tlie actual occurrence ami the time 
of a bacteremia detectable by blood culture after ton.sillcctomy. 

The recent e.xcellently controlled work of O'Kell and Elliott'-' in 
which G().9% of 84 cases showed a transient bacteremia immediately 
after dental extraction and in winch the incidence of po,>iti\e cul- 
tures could be directly correlated with the severity of the dental in- 
fection, aroused our interest in the que.-;tion of po.stTon.sillcf'iomy 
bacteremia. Whereas CKcH’s demonstration of riridatts b.ac- 
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tercmia may be of etiologic significance in cases of subacute bacterial 
endocarditis, a streptococcal invasion, particularly of the hemolytic 
type, might explain the recrudescence seen occasionally in cases 
of glomerulonephritis and rheumatic fever that are subjected to 
tonsillectomy. Since the bacteremia was transient and came directly 
after the operative procedure in O’Kell’s series and in the work of 
Barrington and Wright* on catheter fever, we decided to, take our 
postoperative cultures as soon as possible after the operation. 

Cases. Cultures were made in 22 cases in which tonsillectom}' was 
performed by one of us (C. F.). None of the patients were very young 
cluldren, the youngest being 7 j'ears and the average 21 years of age. The 
patients included 4 cases of glomerulonephritis, 2 of rheumatic fever, 3 of 
infectious arthritis, 1 of uveitis and S with a definite history of recurring 
sore throats. All tonsillectomies were performed bj' semisharp dissection 
with scissors under gas, oxj'gen and ether anesthesia. 

Technique. In each case a preliminary blood culture was made pre- 
operatively just after adequate anesthesia was induced and a second culture 
was made within 5 minutes of the completion of the operation (usually 
2 to 3 minutes after removal of mouth gSg). For each culture 10 to 15 cc. 
of blood was withdrawn from an antecubital vein under strictly aseptic 
technique after jireparation of the skin with iodine and alcohol. The blood 
was injected directly into a warmed flask of unbuffered beef infusion broth 
with 1% neopeptone and 0.05% dextrose and then incubated at 37° C. 
The flasks were observed daily for possible growdh and as soon as any 
clouding appeared were opened and 4 to 5 drops removed with sterile 
pipette for streaking on a blood agar plate and for a stained smear. The 
original flasks were kept and observed for 21 days. Unfortunately, it was 
found that the blood-inoculated broth turned cloudy after 4 to 7 days even 
though sterile. After this had occurred, the flasks were opened and sub- 
cultured as above described everj' 3 to 4 days up to the 14th day and then 
again on the 21st day. This was done to make certain that ho organism 
produced a transient growth under cover of the cloudiness of the broth and 
then died off without detection. When a subculture was positive it was 
immediately repeated and if the result was duplicated the original culture 
was considered positive. All positive results were further confirmed by 
direct stained smears and in none did growth fail to persist a full 7 
Organisms obtained were identified by the standard procedures of the 
Biological Di\dsion. Anaerobic cultures were not attempted because 
isms requiring such conditions are not usual in the tonsils and it was O’Kell s 
experience in his dental cases that a greater number of positive results 
was obtained by aerobic than by anaerobic methods. In each case the ton- 
sils were saved and cultured. This was done by scalding them in boiling 
water to kill surface organisms and then by grinding them under aseptic 
conditions in a sterile mortar wdth sand and saline. Cultures were made 
from this material both by streaking on blood agar and by inoculating and 
pouring a blood agar plate. The streak and pour plates thus obtained were 
incubated for 48 hours so that in addition to the rapidly growing flora any 
minute beta hemolytic streptococci present could be identified.® 

Results. An outline of the individual cases and the results that 
w'ere obtained is shown in Table 1. Blood from 15 of the 22 cases 
show’ed no grow'th in either preoperative or postoperative cultures 
at the end of 21 days. In 3 cases, there was grow'th in the preopera- 
tive culture alone, but in 2 of these the growth did not appear un i 
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late (Case 7 a B. A-jibtilis on the 19th day at the 5th opening of the 
flask. Case 9 a M. ieiragcmts oh the IStli day at the 3d opening) 
and it is probable tliat these were contaminants accidentally intro- 
duced at the previous openings of the flask. One preoperative 
culture (Case 20) yielded an organism with reasonable promptitude 
(on the 6th day at the 1st opening), but this proved to be a diph- 
theroid and may well have been a contaminant introduced when the 
blood culture was taken. 

In 4 cases there was growth in the postoperative culture alone. 
The organisms in 3 of these (Case 12 a 5. afhm on the 23d day at 
the 6th opening. Case IS a //. injhienza; on the 21st day at the 4tli 
opening, and Case 17 a S. anrevs on the 11th day at the 3d open- 
ing) may have been contaminatits accidentally introduced at pre- 
vious openings of the flask, though the Jlemophihis inflnenzts is such 
an unusual air-borne contaminant that it may have been present 
from the beginning and have grown out very slowly to appear on the 
21st day. In the 4th postoperative culture (Case 22 a S. mirens on 
the 3d day at the 1st opening) the growth was undoubtedly primary, 
though the organism may of course have been a contaminant at 
the time of blood letting. No case gave positive results in both 
preoperatir'e and postoperative cultures. 

An attempt was made to correlate the type of organism obtained 
on postoperative blood culture with that obtained from the tonsils. 
Case 17 with a S. aureus in the blood (11th day) had 80% S. aureus 
in the tonsils, and Case 22 with a S. aureus in the blood (3d day) 
had less than 5% of this organism in the tonsils. The other 2 post- 
operative growtlis (Case 12 witlr a S. albus and Case 18 with a 
JL mfluenza;') did not show these organisms on tonsil culture, and 
the same was true of all the preoperative positive results. 

A study of the postoperative courses of tire cases was made. The 
only patient to have a significant febrile rise after operation (Case 
15 with temperature of 104.6° 24 hours postoperatively) had entirely 
negative blood cultures. Of the other 4 whose temperatures rose 
to 101° to 101.4°, 2 (Cases 18 and 22) had a positive postoperative 
culture. Of the -4 eases of glomerulonephritis, 3 had flareups of their 
disease, 1 minimal, 1 mild, and 1 quite definite with a rise in non- 
protein nitrogen, but the only one with a positive culture (Case 18 
with a IJ. inftuenzce) was the one having no flareup. Neither of the 
2 cases of rheumatic fever showed a clinical recrudescence, thoug i 
in 1 (Case 12) a S. albus appeared in the postoperative culture on 
the 23d day. Of the 3 cases of rheumatoid arthritis, adequa e 
follow up u'as obtained on only 1 and that patient had no flareup, 
in all 3 the blood culture remained sterile. ^ c uj a 

Discussion. It is to be remembered that the technique or bloa 
culture, in which 10 to 15 cc. of blood is withdrawn, representing 
only a relatively minute portion of the total blood volume, is a 
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fairly crude method for determining slight and transient bacteremia. 
But interpretation must be made in the light of its results. In our 
cases this depends entirely on whether the fcAv positive cultures 
which were obtained, represented true bacteremias or merely 
contaminations. This cannot be definitely determined. . ,.The tech- 
nique employed necessitated such frequent subcultures (a total 
of 123 flask openings during the work) that the risk of contamina- 
tion was una^'oidable. But at least one of the organisms {II. influ- 
enza;) was not a usual air-borne bacterium. The attempt to correlate 
the organisms found in blood cultures with those in the tonsils was 
successful in but 50% of the postoperative and in none of the pre- 
operative cultures. But inasmuch as tonsillectomy is not carried 
out in a sterile field this confirmation could not be as rigorously 
demanded as in Seifert’s cases in which an abscess was aseptically 
incised. The three factors which suggest most strongly that some 
of the positive results were contaminants are first, the late appear- 
ance of the growth, in several instances, of an organism which 
normally grows out rapidly in culture; second, the observation 
that the positive results were obtained in nearly as many preopera- 
tive as postoperative cases; and third, that when positive results 
were obtained they were ne\'er found in both cultures from the same 
patient. Obviously, however, the series is too small to permit one 
to draw valid statistical conclusions. 

Since our results hinge on whether or not the positi^^e cultures 
are thought due to contaminants, it is natural to consider if the dis- 
agreement between the other published reports is not due to differ- 
ences in this interpretation, as well as to the more obvious differ- 
ences in technique. Certainly the disagreement is a fundamental 
one and applies as well to cultures in other conditions. Thus Cecil, 
Nicholls and Stainsby^ reported they had recovered organisms by 
prolonged culturing of blood from 61.5% of patients with rheumatoid 
arthritis, while several subsequent observers have been unable 
to repeat this. Although it is generallj^ believed that the blood 
stream of healthy individuals is sterile, there are several reports, 
such as that of Reith and Squier,’® in which the observers claim to 
ha\-e obtained growth in a moderate proportion of entirely normal 
persons. For a solution of this controversy it would seem advisable: 
(1) that the technique of culturing be described in full detail in all 
protocols (as has been attempted above); and, (2) that all positive 
results be recorded as such, together with the reasons for and against 
considering them as contaminants. Meanwhile because of the 
conflicting reports in the literature and the paucity of our own results 
we feel that the existence of a blood-stream invasion in a significant 
number of cases following tonsillectomy has not been established. 

It is of interest that a technique very similar to that employed 
here, when- applied to a case of rheumatic heart disease (J. H. H. 
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65406) iindergoing extensive dental extractions, resulted in a growth 
of S. vii'idaths from the blood stream on two occasions. Both 
times growth occurred in the culture made 5 minutes after the 
extraction, whereas subsequent cultures and 1 preoperative culture 
remained sterile. ^ This is in agreement w'ith tlie results of O'lvell 
and Elliott.® It is obvious, however, tliat in the extraction of peri- 
apically infected teeth, as well as in the incision and drainage of 
abscesses, a purulent focus may be opened to the blood stream, 
while in the dissection of chronically infected tonsils such an occur- 
rence would be unusual. This difference probably accounts for the 
divergent results in these two types of cases. 

Conclusions. 3. Of 22 patients in whom tonsillectomy was per- 
formed and from whom preoperative and postoperative blood 
cultures rvere taken, 4 (18.2%) showed grondli in the postoperati^’e 
culture and 3 (13.6%) sliowed growth in the preoperative culture. 

2. Whether these positive cultures represented true blood-stream 
invaders is doubtful in most of the cases and it is to be remarked 
that the preoperati^m growths rvere nearly as numerous as the post- 
operative ones, and that in no case was there growth both pre- 
operatively and postoperatively in the same patient. 

3. No constant relation could be made out between the clinical 
course and the presence or absence of a positive culture. 

4. It is suggested that the discrepancy between the results of 
those who have already written on this subject is due to differences 
both in technique and in interpretation. 

5. The authors feel that the evidence so far (both from their 
own series of cultures and those in the literature), does not establish 
the fact that a bacteremia occurs in any significant number of cases 
after tonsillectomy. 

6. As possible explanation of the difference in the results following 
dental extraction and those after tonsillectomy, it is pointed out 
that in the former a purulent focus may be opened to the blood- 
stream while in the latter such an occurrence would be unusual. 
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(From the FatiRiic Laboratoi-y, Morsan Hall, Harvard UNivorsity.) 

The syndrome of increased intracranial pressure is well known 
to the clinician. Its clinical diagnosis is reasonably certain in the 
presence of the following major manifestations: headache, together 
with projectile vomiting, disturbances of respiration and pulse rate, 
yawning and sighing, impairment of thought, mental dullness, and 
possibly unconsciousness with or without changes of the fundus 
oculi. Its presence in certain conditions, such as intracranial neo- 
plasms, meningitis, intracranial hemorrhage, skull fracture, is un- 
doubted, and it was formerly believed that the limits of its occur- 
rence were well defined by such illnesses. More recently the view 
has develoijcd that increased intracranial pressure may be present 
in more transitory states and thus may have a wider clinical impor- 
tance than was previously believed to be the case. 

The number of pathologic states leading to anoxemia is large; 
pneumonia, severe and acute anemia, and general intoxications as 
well as failure of circulation generally and locally, are the most 
prominent, but undoubtedly there are others which as yet have not 
been recognized in this light. 

The following rei)ort deals with soine of the symptoms produced 
by experimental induction of anoxemia especially in order to call 
attention to the appearance of the clinical syndrome typical of 
increased intracranial pressure as a manifestation of oxygen w^ant. 

Method. The experiments took place in a cimmber and were carried out 
in association with D. B. Dill."' Tlie subjects were members of the labora- 
tory staff. The oxygen tension in the chamber was gradually lowered 
and kept so as to correspond to an altitude varying between 15,500 and 
17,000 feet, the partial pre.ssure of oxygen being lowered by addition of 
nitrogen. The subjects_ stayed in this chamber 4 to 7 hours. Data regard- 
ing the circulation, respiration and other factors were obtained once before 
the atmospheric O 2 tension had been reduced, and on 2 or 3 separate occa- 
sions during the experiment. The oxygen saturation of the blood of the 
subjects during the stay in the chamber varied in different persons between 
approximately 50 and 70%, whereas the atmospheric Oj tension was 
reduced to the same degree for all individuals. 

Almost all of our subjects who were exposed to low-oxygen pres- 
sure after approximately 2 hours complained of headaches. Head- 
ache, together with other neurologic symptoms as ataxia, muscular 

* Leckie Mactier Fellow from the University of Edinburgh. 
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weakness, mental changes, has been described by Bareroft^ and 
Haldane.''’ But we noticed that the headache resulting from the 
anoxic state artificially produced became mucli more severe imme- 
diately the subject breathed an atmosphere with a sufficient com- 
plement of oxygen to raise the arterial saturation to the normal 
level. This headache persisted for 2 to 6 hours, gradually dimin- 
ishing during the last one or two until it completely disappeared. 
It was refractory to the usual analgetics such as aspirin and pyram- 
idon. The effect of position is variable, but in .most cases the 
headache is aggravated by lowering the head. 

Also in the majority of our subjects, and mostly after the onset 
of the headache, repeated or even continuous yawning and sighing 
was obseiu'od. A dilatation of the retinal veins beginning early 
during- the anoxic state preceding headache, yawning, and sighing 
has been seen by one of us (J. M.) in 3 of the subjects. The most 
severe— and significant— manifestations, however, have been ob- 
served on 2 other subjects, the authors. 

Case J. M.— Four hours after the conclusion of the experiment, during 
which slight headache was felt, there appeared very severe headache of an 
intensity never before experienced, projectile vomiting and slow pulse. 
Vomiting occurred 3 times; the pulse rate was 52 to 56 beats per minute, 
the normal pulse rate in this individual being around 80 beats per minute. 

Case J. W. T.— About 4 hours after the beginning of the experiment a 
note was taken by this subject in which there is the first mention of head- 
ache, “ bad-, splitting, parietal, frontal and around the ears.” Thereafter 
the headache remained constant, until the full complement of oxygen was 
breathed at which time the headache was greatly aggravated. Five min- 
utes after leaving the chamber the headache was agonizing and at that time 
projectile vomiting occurred. An excerpt from the notes of the physician 
who took charge of the subject after leaving the chamber reads as follows; 
“Heart rate slow, 40, regular. Sounds of good quality. Respirations 
regular, shallow, at times almost imperceptible. Artificial respiration at 
frequent intervals.” The mental state of this subject following the anox- 
emia was characterized by a stuporous condition in ivhich volition was at 
a minimum, although perception and memory did not seem significantly 
impaired. A more complete report of the mental condition of this subject 
wiU appear elsewhere. 

Although in neurologic conditions headache alone often is a 
general sign of increased intracranial pressure and yawning and 
sighing a significant evidence of medullary compression, we do not 
as yet feel certain enough to make a general statement as to the 
underlying pathologic occurrences in those of our subjects who 
showed these symptoms. But we believe that in the presence oi 
headache, together with projectile vomiting and slow pulse rate 
or even of these three symptoms combined with semiconsciousness 
disturbances of respiration and mental impairment as observed m 
the case of J. M. and J. T., the diagnosis of increased intra- 
cranial pressure is justified. Actual proof of the evidence of Ing i 
intracranial pressure must await direct measurements both in i 
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cases AA'lien the clinical syndrome is complete and those Avhere head- 
ache, yaAvning, sighing, and dilatation of the retinal veins appear 
as the only manifestations. Unfortunately, ophthalmoscopic exam- 
inations Avere not carried out during the illness of J. W. T. and J. M. 
above mentioned. Observations of the pressure by lumbar puncture 
Avould have yielded the clearest results, but some danger Avould haA^e 
been incurred under the conditions of our experiments. One of us is 
noAv endeavoring to arrive at the same measurements indirectly by 
applying the ophthalmodynamomctric technique introduced by 
Baillart,^ Baurmann,^ and Sobanski.® 

Collateral evidence Avould tend to support the concept of there 
being an increase in the intracranial pressure during anoxemia. 
Forbes, Cobb and Fremont-Smith® Avere able to shoAv an elevation 
in the intracranial pressure as a re.sult of (^0 poisoning. Further- 
more, it has been demonstrated by Landis^ that the rate of capillary 
filtration is increased by oxygen lack. Increased capillary perme- 
ability being one of the important causes leading to SAvelling cA^ery- 
Avhere in the body, AA'e are noAV seeking evidence shoAving hoAV far 
an increase in the A'olume of the brain itself (brain sAvelling accord- 
ing to ReichardU) may play a role in producing the increase of 
intracranial pressure foIloAving anoxemia. Other factors such as 
abnormalities of intracranial circulation, especially of the A'eins and 
disturbances in secretion and absorption of the cerebrospinal fluid, 
may also be inAmh^ed in this problem. 

Furthermore, the question arises AAdiy different indiAuduals react 
to such a Amrying degree that some may be seA'erely sick and en- 
dangered Avhile others shoAV just a feAV symptoms under the same 
circumstances. There may be some relationship betAveen the 
amount of oxygen supplied to the brain tissue and the severity of 
the sickness during or after exposure to a Ioav atmospheric oxygen 
tension. J, W. T., for instance, Avho shoAA'ed the most seA'^ere symp- 
toms, had the loAvest oxygen saturation in his arterial blood Ave have 
obserA''ed in our subjects; on the other hand, J. M., having been A'^ery 
ill, although to a lesser degree, had an average saturation. But the 
saturation of the arterial blood is only one factor on AAdiich the oxygen 
tension in the brain depends. Rate of blood floAv and metabolism 
haA'^e to be considered in any attempt to find a quantitative rela- 
tionship betAveen o.xygen Avant and scA^'erity of the neurologic 
symptoms. 

All these questions are not only of interest in our special field; 
they deserve the attention of the neurologist and neurosurgeon 
-studying the mechanism of the increase of intracranial pressure. 
They claim the interest of everyone Avho sees the various cerebral 
manifestations in clinical cases of anoxemia, produced, for instance, 
by pneumonia. Therefore, AA’'e trust that this short communication 
may draAV the attention of clinicians to the symptoms of increased 
intracranial pressure folloAving anoxemia, so that the problem can 
be attacked on a broader basis. 
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Summary. 1. Clinical manifestations of increased intracranial 
pressure following exposure to low atmospheric oxj'gen tension are 
reported, 

2. The response of individuals exposed to low-oxygen tension may 
vary from mild to severe headache, yawning and sighing, on the 
one hand, to severe physical and mental aberrations characterized 
by excruciating headache, projectile vomiting, bradycardia, super- 
ficial respiration and semiconsciousness, on the other, 

3. 'The possible mechanism of the increase in intracranial pressure 
following anoxemia is briefly discussed and tlie necessity of further 
study of the particular role of brain swelling, besides spinal fluid 
mechanics and blond circulation pointed out. 

4. The oxygen saturation of the arterial blood of different persons 
exposed to low oxygen is different under the same circumstances. 
Furthermore, the reduction of the oxj’^gen saturation of arterial 
blood seems to have no quantitative relationship to the severity of 
the clinical manifestations; other factors influencing the oxygen 
tension in the brain itself, such as rate of blood flow and metabolic 
rate, may play a role. 
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THE CONTROL OF GASTRIC ACIDITY IN PEPTIC ULCER BY 
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(From the Department of Medicine, Northwestern University Medical School and 
Passavant Memoiial Hospital.) 

Ideally, the control of the gastric acidity by alkalies should be 
highly individualized for each patient with peptic ulcer. However, 
it is appreciated that the frequent assay of the stomach contents 
to insure this control is not ahvays possible. For this reason i 
seems desirable to know what methods are most efficient in reducing 
the corrosive action of the gastric juice. 

In previous communications^’-"'*' an attempt has been made o 
show that a simplification of a standardized Sippy regimen is pos- 
sible. An effort has been made to show that there need be no 
reduction of efficiency in the neutralization of the gastric ^i i ^ 
even when the number of feedings are reduced by one-halt, dn 

This study was aided by a grant from The Upjohn Company, Kalamazoo. Mich. 
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true when powdered whole milk is substituted for milk and cream. 
A slightly greater efficiency has been noted when the usual amount 
of sodium bicarbonate is decreased, which was not found to be 
true when the sodium bicarbonate was omitted altogether. Of the 
many combinations of alkalies pressed into tablets of powdered 
whole milk that were tested, a mixture of 12.5 gm. of powdered 
whole milk, 0.6 gm. of sodium bicarbonate and 2 gm. of calcium 
carbonate has been found to be a good, though not a perfect, 
neutralizing agent. 



Fig. 1. — Routine Sipi>y regimen. Average free and total acid curves on 13 patients 
receiving 90 cc. of milk and cream on the hour and 20 gm. sod. bicarb, and 0.6 gm. 
calc. carb. on the half hour. 


In this present paper it is proposed to show that a larger per- 
centage of patients show an adequate control of hydrochloric acid 
when powdered skimmed milk tablets are used instead of powdered 
whole milk, when the amount of alkali is not varied. 

Material and Data. Thirteen of the same patients were used for 
this study who were employed and reported previously.^ All were 
male patients witli peptic ulcer from the Medical Clinic of North- 


G7S 


WOSIKA: GASTmC acidity in I’KPTIC UDCJiK 


western University i\Icdieal School. IMeals were served at Passa- 
vant Memorial Hospital and consisted of the usual foods permitted 
on fourth week Sippy management. Milk and cream and powders 
or tablets U’cre gi\-en as interx'al feedings. Aspirations were per- 
formed at half-hourly periods. 



Flo. 3.— Sippy powders with powdered whole milk. Average free and total aci 
curves on 13 patients receiving 12.5 gni. powdered whole milk (28% butfeitat}, 
2 gm. sod. bicarb, and 0.6 gm. calc. carb. on the hour in 4 tablets with 90 cc. wa ei. 
The half-hour feeding was omitted. 


As a standard for comparison, the results obtained with a routine 
Sippy management may be seen on Figure 1. These are the average 
acid curves obtained on the 13 patients in the present series, ine 
titrated total acid values are seen to vary roughly between 40 anc 
70 clinical units. The free acid curve following the total is seen 
to descend sharply 3 times daily immediately following the mea s 
allowed. In spite of the milk and cream (90 cc.) each hour ailove 
on the hour and the routine Sippy powder (2 gm. sodium o- 
nate and 0.6 gm. calcium carbonate) allowed on the hah-nour, 
acid values increase steadily until at noon the average free aci i , 
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almost equals the fasting values aspirated at 8 a.m. Again, before 
the evening meal, a peak of 24 clinical units of free acidity is readied. 

In Figure 2 the effect of the same amount of alkali with powdered 
whole milk is considered on the same patients. The difference 
between Figure 2 and Figure 1 is: 1, That powdered whole milk 
(12.5 gm.) was substituted for the milk and cream feedings on the 



Fia. 3. — Alkalinized powclei'cd whole milk tablets. Average free and total acid 
eurves on 13 patients receiving 12.5 gm. powdered whole milk (28% butterfat), 
0.0 gm. sod. bicarb, and 2 gm. calc. carb. on the hour in 4 tablets with 90 co. water. 
The half-hour feeding was omitted. 


hour; 2, that the same amount of alkali (2 gm. sodium bicarbonate 
and 0.6 gm. calcium carbonate) was mixed with the powdered 
whole milk and administered in the form of tablets; and 3, that 
the half-hour feedings were omitted, although the aspirations were 
not. Ninety cc. of water was taken with the tablets. Figure 2 
shows that wliile tlie extremes of the total acid curve is seen to vary 
between 40 and 70 clinical units, on the whole the values are slightly 
lower. The neutralization of the free acid, likewise, was not perfect, 
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as tlie curve shows. However, high peaks were not reached before 
meals in the same manner that was noted with the routine Sippy 
procedure. 

Figure 3 shows the average of the free and the total acid deter- 
mimations on the same patients when the half-hour feedings were 
omitted. The feedings given every hour consisted of 4 tablets that 
were made of whole powdered milk (12.5 gm.), but the amount of 
alkali was changed so that each hourly dose contained 2 gm. calcium 
carbonate and 0.6 gm. sodium bicarbonate. The total acid curve 
is seen to be lower than when milk and cream is used with a larger 
amount of sodium bicarbonate, as well as lower than when pow- 



Fig. 4. — Alkalinized powdered skimmed milk tablets. Average free and total 
curves on 13 patients receiving 12.5 gm. powdered skimmed milk (5% butterfat), 
0.6 gm. sod. bicarb, and 2 gm. calc, earb. with 90 cc. water. The half-hour feeding 
was omitted. 


■ dered whole milk is used with a larger amount of sodium bicarbo- 
nate. Except for one period at 10 a.ji. the average free acid values 
were no greater than 8 clinical units. This result is not surprising 
when one considers previously reported figures.^ 

A more complete picture of acid neutralization is seen in Figure 4. 
The same patients were administered 4 tablets containing the same 
amount of alkali that was used in the experiments of Figure 3 
(2 gm. calcium carbonate and 0.6 gm. sodium bicarbonate). Instead 
of the powdered whole milk, however, powdered skimmed milk was 
substituted in their manufacture. The stimulation afforded the 
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gastric secretion, as evidenced by the total acid curve, was far less 
than when the other preparations were used. At the same time the 
average free acid cur\'e as plotted for the entire day .approaches 
almost perfect neutralization. 

Discussion. It is well appreciated that the number of ambulatory 
patients with peptic ulcer studied for this report represents a small 
series. The same patients were used, however, in the 4 experiments. 
Variations in the amount of acid in stomach contents is well known, 
but is is assumed here that the 13 patients would not show the same 
physiologic variations (higher or lower) for the same test. There- 
fore, the alteration of materials administered must be a major factor 
in the modification of the present results. 

That a routine standardized Sippy regimen leaves much to be 
desired is plainly shown. The noon acid values are almost at the 
same peak noted for the fasting specimens. This, in spite of the 
numerous frequent feedings, as has been pointed out, makes numer- 
ous aspirations necessary if complete neutralization is to be the goal. 
Unfortunately, the present studies could not be continued through- 
out the night. 

The results do show that the frequency of the feedings may be 
reduced with no sacrifice in the efficiency of the neutralization when 
substitutions are made in the usual Sippy treatment. Powdered 
whole milk in the form of alkalinized tablets may thus be substi- 
tuted for whole milk and cream and alkaline powders. An increase 
in neutralizing efficacy is also noted with a reduction in the amount 
of soda bicarbonate. Conjectures on these points are considered 
elsewhere. 

Since effectiveness, as well as cheapness (as regards cost to the 
patient) is to be considered, it seemed reasonable to try the effect 
of skimmed milk substituted for the powdered whole milk in the 
tablets. A skimmed milk with 5% butter fat was used, whereas 
there was 28% in the whole powdered milk. This reduced the 
calories from approximately 118 in the milk and cream (90 cc.), 
62.5 in the powdered whole milk (12.5 gm.), to 48 in the powdered 
skimmed milk (12.5 gm.). However, this reduction was not con- 
sidered a serious objection, for an increase in the calories could be 
achieved with the meals and especially when the more complete 
neutralization was noted. The exact reasons for the lower acid 
values when the powdered skimmed milk tablets were used is not 
apparent at present. 

Summary. In a standardized Sippy regimen 12.5 gm. of powdered 
skimmed milk was substituted for 90 cc. of milk and cream. The 
amount of sodium bicarbonate was reduced from 2 to 0.6 gm. and 
the amount of calcium carbonate increased from 0.6 to 2 gm. This 
was tested on 13 peptic ulcer patients and compared with the 
results of several other diets previously studied on these same 
patients. 
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This material, given once an hour in the form of tablets in addition 
to the three meals, resulted in a more complete neutralization of 
the gastric acidity than could be obtained with the routine Sippy 
procedure and the modifications tried. 

Miss Helen Gurley Rave expert technical assistance. 
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SUBCUTANEOUS EMPHYSEMA COMPLICATING BRONCHIAL 

ASTHMA. 


Report of a Case and an Analysis of Seventeen Previously 

Reported Cases. 


By Lester Rosenberg, M.D., 

ASSOCIATE ATTEN’DING PEDIATRICIAN, THE BROOKLYN HOSPITAL, 

AND 

Jacob Rosenberg, ]\I.D., 

CLIN’ICAli .ASStST.^XT, OTOt..\UVNOOI.OOY, THE BROOKI.Y.V HOSPmi., BROOKLYN, N. 

(From the Departments of Pediatrics and Oto-rhinolaryngolog>- of the Brooklyn 

Hospital.) 

Subcutaneous emphysema widespread in character following an 
attack of bronchial asthma presents so alarming a picture that 
despite its rarity, its course and prognosis should be more widely 
known than at present. Considering tlie frequency of severe attacks 
of bronchial asthma, it seems strange that this complication is so 
rare. We have been able to collect only 17 previous cases from the 
literature. 


Case Report. M. T., female, aged 3 j'eara, was admitted to this hospital, 
September 11, 1935, ivith the complaint of extreme dyspnea, swelling of 
the face, neck, trunk and arms following an attack of bronchial asthma. 
The previous night she had had an attack of bronchial asthma in no way 
different than the ones she had had innumerable times before. Toward 
morning the child seemed critically^ ill. Her dyspnea became worse and 
the mother noted progressive swelling of the face and chest. 

Three weeks before admission she had her tonsils and adenoids removed, 
and 2 weeks later developed an upper respiratorj'^ infection. She rad 
eczema in infancy and bronchial asthma before the age of one year. Her 
mother suffered from a severe form of bronchial asthma for many 
The patient’s general health had been good except for frequent colds. 
There was a historj’^ of food sensitivity in infancy for which desensitization 


was said to have been attempted. , 

Physical examination showed a well-developed girl of 3 years, acutei) 
ill, markedly dyspneic with breathing approaching the Kussmaul t^e. 
There were bubbling sounds audible from the mucus in the throat. i 
breath had a fruity odor suggestive of ketosis. Her face was flushed an 
swollen, being puffier on the right side than the left. The nght eye 
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. Table 1. — Cases of Subcutaneous Emphysema Complicative Bbonchial 

Asthma. 


Author. 

i 

Ago 
(yrs.) ' 

Sex. 

Duration of 
asthma. 

) 

Location of cmpliysema. * 

1 

Duration 
of emphj-- 
sema 
(days). 

1. Knott,'* 1850 

5 

r 

Not given 

Above Sternum spreading lat. and | 
inf. to post, inf. triangle of neck j 
and sup. half of sternum j 

21 

2. AVnt*on,*® 1885 

18 

]■’ 

Since 

chUdtiood 

Right side of neck and right ant. 
chest to upper margin of breast 

9 

3. Cnlverly,' 

1899 

17 

.M 

11 3T.S. 

Neck just above clavicles; ant. and 
post, triangles of neck reaching to 
level of jaw lat. and ant. as high 
ns thyroid cartilage. 

4 


4. AVliilby,-” 1905 25 M Since Front and sides of neck; face iis Tli c cm- 

boyliood far as lower part of forehead, physema 
both arms as far ns wrist, front disap- 
of thorax and back as far as iieared 
upper border of sacrum Rradu- 

ally. 


5. Knhn,« 1927 

8 

I- 

6 yrs. 

Upper part of chest and back, botli 
shoulders, neck, both sides of 
lower face 

10 

C. MncDermott'* 
1929 

22 

M 

0 .vrs. 

Neck, to angle of jaw and just 
below clavicles 

5-0 

7. Scholtemn,“ 

1931 

30 

M 

First 

attack 

Half the body; face closing, eyes 
completely and spreading down 
arms. 

7 

8. .\rlagavcytia 
and Zanzi' 
1932 

18 

.M 

Since 

infanej’ 

Right side of chest, the neck, over | 
clavicles, ci’olids, both upper 
limbs, except 4 fingers of left 
hand; inguinal region 

. 8 

1 

1 

9. Scremini and 
Bcrro.'i 

19.32 

Not 

given 

I' 

(young) 

Not given 

Chest and ncci: 

"J'CW” 

10. Mourigan and 
Cervino," 
1932 

21 

F 

Since 

cbildbood 

Neck, right side of chest, right j 
arm 

1 2 

1 

11. Kruysvcldt,'’ 
1933 

22 

F 

Attack.s of 
sliortricss 
of breath 
since 
childhood 

Entire body from eyes to knees, 
also scalp, forehead 

14 

i 

12. Davidson,* 

1934 

9 

F 

8 yrs. 

Upper part of che,st post., both 

1 shoulders, both arms as far as 
dorsum of hand,''angle.s of jaw, 
clavicles and both .sides of lower 
lower face; "crackling in cars” 

! 7 

1 

13. I’astorino,'* 
1935 

7 

F 

Not given 

Neck, right side, upper ant. por- 
tion of thorax, a small portion of 
upper limbs 

1 6-7 

14. Pijfjtorino,*® 
1935 

14 

M 

Since 

childhood 

Neck, face, arms, upper extremi- i 
ties to dorsum of hands; abdo- j 
men; upper thighs 

10 

15. Sheldon and 
Robinson,'* 
1936 

16 

M 

1 yr. 

1 

j Left ant. thorax from mid. to post. 

axillary line, left upper quadrant 
j of abdomen, axilla and ant. and 
j post, triangle of left side of neck 

4 

16. Kirsner,'* 1937 

38 

iM 

First 

"attack 

1 Face, supraclavicular region, both 
’ arms to dorsum of hand 

20 

17. Bridges,* 1937 

6 

M 

3 yrs 

Face. ant. and post, triangles of 
’ neck, pectoral regions 

6 

18. Uosenbergand 
Rosenberg 
1938 

3 

F 

Prior to 1 
yr. of age 

' Neck, face, upper extremities, j 
chest, upper abdomen j 

1 12 

i 
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partiallj: closed (Fig. 1). Bgth ej'elids were puffy; the pupils were- wide 
and reacted well to light. The cornea and conjunctivs were clear. There 
was extensive subcutaneous emphysema involving the forehead, face, neck, 
thorax, upper part of abdomen and the arms down to the wrists. Crepitus 
was easily demonstrated. On the anterior abdominal wall, the emphysema 
was present only to about the level of the umbilicus. 

Auscultation of the chest revealed coarse rales, sonorous and sibilant 
squeaks audible through the overlying crepitant rales produced by the pres- 
ence of air in the subcutaneous tissues. The throat was diffusely red and 
had a glazed appearance; the pharjmx rvas covered with a tenacious string}' 
mucus. There were dried crusts in the nose. The heart sounds were 
distant and the rate was rapid and regular. 

Roentgen ray on admission (Figs. 2 to 4) showed a marked amount of 
air in the soft parts about the neck, chest and abdomen. There was 
spotty density throughout both lung fields, with an area of considerable 
density in the right upper lobe. The trachea was displaced somewhat to 
the right. The diaphragm was not elevated. In the lateral view of the 
chest, the anterior border of the heart rvas well separated from the anterior 
■ chest wall. The area of density in the right upper lobe was considered 
to be due to atelectasis. About 1 week after admission, September 17, 
1935, Roentgen ray (Fig. 5 ) showed less air in the soft parts about the 
neck, chest and abdomen. The chest as a whole was clearer than on the 
previous examination. 

Urine examination showed no sugar or albumin but there was a 3-1- 
acetone present. The white blood count was 12,960 with polys, 77%; 
l}Tnphocyt6s, 14%; eosinophils, 8%; basophils, 1%. The red blood count 
was 5,500,000 with 95% hemoglobin. The intradermal tuberculin test 
was negative with 0.01 mg. and 0.1 mg. The temperatures was never 
above 100° F. 

She was given forced fluids of high carbohydrate content and the usual 
therapy for bronchial asthma, adrenalin chloride 1:1000 by hypodermic. 
No attempt was made to treat her subcutaneous emphysema. The alann- 
ing nature of her condition persisted for about 12 hours after admission. 
She improved from her asthmatic attack in the course of a day or so but the 
subcutaneous emphysema remained for over a week. She was discharged 
from the hospital, September 18, 1935. 

During the past 2 years since the onset of this complication, the child 
has had 6 or more severe attacks of bronchial asthma with no recurrence of 
the subcutaneous emphysema. 

Comment. In mbst of the cases reported in the literature, the 
presence of widespread subcutaneous emphysema complicating an 
attack of bronchial asthma, produced an alarming picture. In some 
cases (Kruyse veldt and our case), the dyspnea was so se^'ere and 
the general condition so alarming that exodus seemed a possibility. 
Yet uneventful recovery ensued in these and all the other cases 
recorded. 

The pathogenesis of subcutaneous emphysema has been ad^ 
quately discussed by Artagaveytia and Zanzi,^ Gallinek,® and 
Berklej' and Coffen.- ■ Animal experimentation conducted by 
Kelman,® and Joannides and Tsoulos’^ confirms the generally ac- 
cepted view that the air escapes from one or more ruptured lung 
vesicles and spreads by way qf the root of the lung to the superior 





Fig. 4.— September 11, 1935. Lateral view showing subcutaneous emphysema of 
the anterior chest wall and back. 



Fig. 5. — September 17, 1935. Anteropostero view showing gradual absorption of 

the imprisoned air. 
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lucdiastiniun and nock and (hence alonfi fascial planes io (he (nmk 
and upjH’r ext remit ies. 

("linically, the snhentaneous emphysema hepan in the neek^ in 
pnictieally all the eases, spread to the face, the ni)i)er extreinities. 
(he thorax, abdomen and rarely to (he thiphs (IVistorino,’-’ Kriiys- 
veldt'-). In oidy 2 eases (Seheltema,"’- Kirsner'") did (he emphysema 
oeenr iti the first asthmatic attack. .\11 the others repardless of 
ape had had several, often innumerable ])revions attacks of asthma 
without complication. 'J'he yotmpe.st ease was our own, a pirl 
aped d years, and the oldest, dK years (Kirsner’'*), Practically all 
tin* patients were younp individuals: (i in the first decade of life, 
.0 in the second. -1 in the third and 2 in the fourth. In I ca.se no 
ape was piven but the patient was de.^eribed as a “younp female." 
There was (xpial divi.sion of the .<ex incidence, half (he individuals 
beinp male and half female. There have been no recurrences of 
subcutaneous emphysema despite frequent subsecpient attacks of 
the bronchial asthma. 

The shortest duration of the emphysema was 2 days (Mouripan 
and Cervino") and the lonpesl d weeks (Knott")' "hh an averape 
duration of from 7 to 1(1 days. Knott's case is worthy of .special 
comment. It was not reported by him in the year 1S.")() as compli- 
catinp bronchial a.sthma but his de.scription of a coiipli with “sonor- 
ous and sibilant rhonchi” seems sufficient to include his case in this 
.serie.s. 

Xo other treatment than that of the bronchial asthma it.self was 
employed in any of the ca.ses with the sinple exci'ption of Kirsner's 
patient in whom a needle was inserted for release of the imprisonerl 
air. 

Conclusions. 1. A ease of widespread snbcntancous cm])hy- 
sema complicatinp an attack of bronchial asthma is described. 
TJie alarminp picture this condition presents is stres.sed and the 
invariably good prognosis discussed, 

2, A series of 17 similar cases collected from the literature is 
analyzed. 
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A Practical Treatise on Diseases of the Skin for the Use of Students 
and Practitioners. By Oliver S. Ormsby, M.D., Clinical Professor and 
Chairman of the Department of Dermatology, Rush Medical College of 
the University of Chicago; Dermatologist to the Presbyterian and 
St. Anthon 3 '’s Hospitals, and the Home for Destitute Crippled Children, 
etc. With revision of the Histopathology and Mycology by Clark 
Wylie Finnerud, B.S., M.D., Assistant Clinical Professor of Derma- 
tologj’'. Rush Medical College of the University of Chicago, etc. Pp. 
1334; 658 illustrations, 3 colored plates. Fifth edition, thoroughly 
revised. Philadelphia: Lea & Febiger, 1937. Price, $12.00. 

All American dermatologists will be glad to see this encyclopedic work 
bj"^ a distinguished author reach its fifth edition. The enormous range of 
dermatologic phenomena finds here as complete an enumeration as could 
possibly be expected of even a large one-volume text. The descriptions of 
disease entities and complexes exhibit the characteristic meticulousness 
and clarity of the author’s writings, and from the more intricate differential 
material and the therapeutic discussions even the e.xpert can obtain invalu- 
able pointers and slants on one of the largest experiences available in the 
English language. The photographj’’ is excellent, but the illustrations, as 
in most dermatologic presentations, lean toward extreme and picturesque 
examples rather than the absolutely characteristic or most frequent lesions. 

To those familiar vdth textbook writing and the problems of succeeding 
editions, the statement of the publisher that this work, in its present 
form .... “reflects with accuracy the advanced position of present-day 
dermatology,” must be taken with a grain of salt. That the work is 
intended for the use of practitioners; that it had its foundations laid in 
more or less unalterable form in the days of morphologic dermatology; 
that it endeavors to cover a field requiring two separate presentations 
(dermatology and syphilology), and what amounts to a system rather 
than a single volume work for either field, these are facts that cannot be 
evaded. The complete rewriting required for utilization of modern der- 
matologic advances would be impossible in anj' revision of an established 
text with which the Reviewer is familiar. The publishers are therefore to 
be criticized for allowing exaggerafed statements to appear in their adver- 
tising. Even a very ordinary review must point out that the phj'siology 
of the skin is inadequately presented. The hydrogen-ion concentration 
of the sweat and the difference between the behavior of apocrine and 
eccrine sweat glands, for example, is not even mentioned, important though 
it is for cutaneous etiology. The presentation of allerg)', in its relation 
to cutaneous disease, falls far short of even modest requirements for practical 
interpretations. 

The rewritten section on the cutaneous mycoses, in which this work at 
first led its field, leaves much to be desired, especially in the field of the 
intertriginous eruptions. The presentation of syphilis, while modernized 
on the score of treatment, is not and could not possibly be what the pub- 
lishers describe as “particularly adequate.” 

It is, however, an injustice to expect a revision to be a rewriting. For 
those who, as undergraduate students and as practitioners, desire a derma- 
tologic encyclopedia on conservative lines, with excellent and inclusive 
differentiation, and an adequate therapy of a more or less empirical type, 
this work is excellent. J. S. 
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Thf Couakse TuKn.M’v ok Poumonahy Tuin:ncin,osis. By .loiiN 
Aekxanoku, B.S„ M.A., M.D., F.A.C.B., I’rofosvor of Surpm-. Uivivor- 
sity of Mic{iip;aii; Surdofm'in-Clmrpo, Division of Tlioiwic Hurnery. 
DcpArlmcnt of f^urpcrj', University of Mieliipan Ifospilal. With (’on- 
tributions of Chapters'll I and IV on Physiolopical Principles and Palh- 
olog>' of Pulmonarv Collapse bv Max Pinxi.'H, M.D., Ilonnnn 

M. Biggs Memorial Hospital, Itlmea, N. Y., cte.; Chapters XI and XII 
on Pneumothonix by John BJiAUI I)AnNHKr.r., B.A., M.D., As-soeiate 
Professor of Internal Medicine, University <(f Michigan, etc.; C'hapter X\ 
on Oleothorax by Kinnv Smith Howun'r, Jit., M.S.. M.D., Ite.'-ident. 
I.anrcl Hills State. Tnberrtilosis rtanutorinm, Shelton, Conn. ^Pp. 70 .t: 
307 illustrations. Sjiringfield, 111.; (’harle.s (’ Thoma.s, 10,37. Price 
SI 5.00. 

Thk value of eollap.'^c therapy in the treat ment of pulmonary tuberculo.sis 
is di.scus.«ecl in an authoritative and convincing manner. 'Pherc is need for 
an ecpially rational and lucid jmwntation of flu; inetlityd treafnient tif 
ptilmonury tuberculosis with an eqnall.v critical analysis tif principh'.s. 
indications, methods and results. If .siicli a work is not forthcoining it 
will certainly apjicar that only those unfortunate patients wliom the 
surgeon rejects should rely on medical treatment for the control of their 
disea.'-e. The author estimates (hut between .50 and S.5 ' } of patients with 
pulmonary tuberculosis should receive collapse therapy in some form. 

The author has made a splendid ehoiee tif eollaborators. 'I'he ehaptei-s 
on the phy.siologic priiicijiles and pathology of pulmonary eollaji.se are an 
able and all too brief consideration of a jumrly e.vplorcd subject. A sound 
di.scussion of tbc use of oleothorax is prtwnted and the .section on piuntnio- 
thomx is a model of tliorougliiie.ss, clarity and good jndpnciit, Tlu; cliap- 
ter.s dealing with the indications for various surgic.al procedures arc particu- 
larly valuable to Die physician. It should be recognized, Imwcvcr, that 
in many sections of (lie country (he use of plirenic nerve paralysis is ra)>idly 
diminishing while the value of artificial pneumothorax has been eiihaiiccli 
as a result of imj^rovements in tlie (eclmiiiuc of closed intrajileural pneumo- 
noU'sis. The aulbor's empbysi.s on phrenic nerve operations and bis sparing 
approval of the Jacobcus oj)eration .should not 1)0 eonsidered representative 
of present opinion. 

The volume is attractive, easy to read and tlie illustrations, including 
reproductions of roentgenogrnms are excellent.. Since collapse tiievapy 
sliould be carefully considered for evorj' patient with p\i!monary Inlieron- 
losis, this work is equally iiniiortant (o tiie ])hysician and to the cho.sl 
surgeon. Only 50 pages arc devoted to technical procednro.s of purely .surgi- 
cal intere.st. This book is bigbly recommended to all wlio tiro interested 
in the treatment of jHilmonary tuberculosis, 11. H. 


Doctors on Houseiiack. Pioneer.s of American Medicine. By James 
Thomas Flexneu. ?p. 370; illustrated. New York; 3'he Viking 
Pre.ss, 1937. Price, $2.75. 

Seven great men have ))ecn .selected by the author as typos of fainon.s 
American doctors of naore than a century ago— “On Horseback,’’ not 
because they traveled unsettled regions, like our pre.senUday nurses on 
horseback of the Appalachian Mountain.s, but pre.sumably bccau.se they 
lived in the horse stage of tran.sportation. Actually the gig supported the 
seats of some of these 7 rather tlian a liorse’s back, lYoni the JlevolatioUary 
period, Morgan and Rush are cho.sen, ilie one as “Beer and Continental 
Boldier,” tlie other as “Saint or Scourge.” In the pioneer days of the mid- 
west, McDowell appears as a jazzed “Backwoods Galahad,” and Drake 
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as “Genius on the Ohio,” while Beaumont figures with his living laboratory, 
St. Martin, under the caption “Two Men and Destiny.” “The Death of 
Pain” affords with Morton and Long the occasion for a spirited rehash 
of the anesthesia controversy. As a Pennsylvanian, the Reviewer takes 
legitimate pride in the prominent and creditable part played by his uni- 
versity throughout the narrative. 

Like many of its prototypes in the field of fictional biography, this book 
tells a highly picturesque, lively story that should make it a good seller 
to medical men unacquainted with the history of their professon and to 
laymen who enjoy loolang behind its scenes. The author, with reportorial 
skill, has unearthed many little known piquant facts about his subjects 
and, in the words of the cover advertisement, “in this, his first book, has 
succeeded in combining the two fields” (i. e., fiction and biography). 
Criticism of inaccuracies might therefore be regarded as carping, but one 
cannot but regret the occasional misstatement detected even on casual 
reading. One wishes, too, that somehow the fictional element had been 
at least indicated as fiction. Also one cannot but wonder at the hidden 
conflicts in this promising young author which seem to seek escape in his 
constant carping at the “upper dog.” Disproportionate and therefore 
misleading emphasis is laid on the seamy side of the medicine of those days. 
The shortcomings of the successful man are rolled under the tongue with 
obvious gusto; the "aristocrat” is invariably picked on; Shippen's affairs, 
though he is not one of the subjects chosen, fill a full quarter of the first 
two chapters and always to his discredit. Rush, admittedl}' a complex 
mixture, too often appears in an unfair and disagreeable light; inter alia, 
he is included as one of the principal supporters of the Conway cabal, 
though qualified historians have rejected this evaluation. 

With the above exceptions, criticism may be wholly favorable. The 
author has delved to good effect in little known manuscript material 
and so woven his findings into the framework of narratives written in a 
clear, straightforward style that vivid, and occasionally moving, pictures 
hold fast the reader’s attention. Rush’s and Morgan’s greatness _ still 
manage to shine through the sordid details of contemporary bickerings; 
Drake’s abiding love for Cincinnati, his adopted city, affords a sympathetic 
explanation of the tortuous career of that hero of the Mississippi Valley; 
the contributions of Long and Morton are fairly assayed and the problem 
rested on what constitutes discovery, while all will agree that “Certainly 
there is enough credit for two to share it.” Who will not be convinced 
also that the heroes of this book and others like them were “strong men 
who challenged the impossible and won sometimes against greater odds 
than any which exist today?” , E. K. 


Twenty-five Years op Health Progress. A Study of the Mortalit}’ 
Experience Among the Industrial Policyholders of the Metropolitan Life 
Insurance Company, 1911 to 1935. By Louis I. Dublin, Ph.D., Third 
Vice-President and Statistician, and Alfred J. Lotka, D.Sc., Assistant 
Statistician. With the collaboration of the staff of the Statistical Bureau. 
Pp. 611; with numerous tables and graphs. New York: Metropolitan 
Life Insurance Company, 1937. 

The authors present an interesting summary and discussion of health 
progress in the United States during the priod 1911 to 1935, as evaluated 
by study of the vital statistics of policyholders, comprising a homogeneous 
but widely distributed group of some millions of worfcrs and their families. 
This group differs from the general population of the U. S. Registration 
area, with which it is compared in considering trends, in being predominat- 
ingly urban (over 94%), more evenly distributed as to sex, and a compara- 
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lively younpcr proiip. Tlio .■^ividy bpfjins »n 1011, when the inpumnec cntn- 
panv started its present lleuUli and clfare cainpaijin. , • i 

One impressed Uv the extensive pains in life expeetaiiey follnwinp, anu 
certainly at Itx-ist part'lv due to, the iloveinpinent of a jdnnned and coneerted 
public lie^alth activity.’ In spite of the World War and the, dejiression, this 
period shows the. addition of almost a dcoade and a half to the averaKc 
duration of life. Improvement in deatli rates may be noted all ahmp the 
line, except in tbe “depenerative" diseases dovelopinp past middle life. 
The most strikinp feature of this health pielnre, however, has been the rapid 
decline in tuhorculosis mortality with its shift in position from first to 
seventh place in tin; list, of Iwniiiip causes of death. 

The book eonsider.s the muses of death under 0 different disease pronjis. 
Detailed statistical tables are piven for eaeh proup, with eonsiderution by 
color, sex and ape, aiul compariMin of trends nmonp jwilie.ybolders and 
general popidation. Disetission is clear and terse, and attempts are made, 
usually sticeessfully, to derive logical (‘xplnnntions for trends in eaeh group, 
graphs being used freely, . , • , 

Kales in policyholders, as would be expected in tbe group under ennsid- 
eration, arc usually higher than in the general population, but they are 
tending to reduction at a somewhat more rapid rate and arc .steadily 
ajiproaching those of the general popiil.ation. 

The book is a wonderful reservoir of interesting and useful statistical 
material, well arranged atul clearly prcsenteil and analyzed, and should 
prove of great value to students, tonehers, and public bealtb workers. 


Mkn’Tal Thduai’Y. Studies in Fifty C.nse.s. Vols. I and II. By I^ouis 
S. Lo.voo.v, M.D,, formerly P.'ist Assistant Surgeon (H.), United States 
I\d>lic IlcallU Service; Medical Officer, United States Veterans’ Bureiuj; 
Assistant Pliysician, Central Islip State Ilos])ital, Central Islin, New 
York, and Manhattan Stale Hospital, Ward’s Island, New York. Pp. 
774; 22 illustrations. New York: Covici hViede, 1037, Price, .?12.of) 
the set. 

In' this near-orthodox Freudian work arc embodied details which posi- 
tively restrict its .sale. IVjrtions of the subject matter; Part I. Met.a- 
psj^chologj': evolution of p.sj'cholherapeutics, survey of psychoanalysis, 
meaning of the dream, psychosexual pathologj' of the cl’iild and psychoscxuid 
pathology of the .sexual instinct. I’art II. ‘ Psychogcncsis and P.sycho- 
pathology of tlie Neiiro.ses; analyses of cn,ses showing hysterical neiiro.si.s, 
cardiac neurosis, ga.stric neurosis, anxiety neurosis with p’hobia, compulsive 
thinking, and a doubter; anxiety neuro.si.s in QCdipus situation, anxiety 
neuro.sis and sexual impotence, and compvdsion neurosis with castration 
complex. Part IIL Paraphiliac Neuro.ses: case analyses of homosexual 
neurosis, transvestism, agropliobia, syphilophobia and satyriasis; p.sycho- 
soxual infantilism; sadism and masochism; studies in fetichism and I^xisbian 
love; latent female homosexuality, and female hoinosexualit}' — an.xiety 
neurosis. Part IV. Pathogenesis and Psychotherapy of Borderline Ncu- 
ro.ses: cases of obsessional, compulsion and anxiety neurosqs, latent male 
and female homosexuality and schizophrenia. Part V, P.sychogenGsis and 
Psychotherapy of Schizophrenia: incipient and advanced cases; mechan- 
ism in paranoia and analysis of paranoid condition. Part VI. Psycho- 
genesis and Psycliotherapy of the Manic Depressive Psychosis; cases of 
depressed and mixed types. 

_ 'These many case histories are recorded under such lioadings as family 
Instoiy, personal liistory, relationship to fatlier and mother, early and later 
sexual history, relationship to homosexuality, onset and symptomatology, 
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sadism and masochism, and mechanisms in conflict. One case includes 
24 dreams with interpretations. The case of a young woman showing 
sadism and masochism covers nearly 42 pages. Steahng, drinking and 
narcotic indulgence were but minor matters. Her sexual performances 
were so varied and frequent, that the degenerate women of history stand 
revealed as lacking in appeal. Were Freud, Adler, Jung, Steckel, Ferenczi 
and others in nearer accord, psychoanalysis would speak more convincingly. 
The index is ample, a glossary shows the ever-enlarging nomenclature, but 
additional methods should appear in a Mental Therapy. N. Y. 


Socialized Medicine in the Soviet Union. By Henry E. Sigerist, 
M.D., William H. Welch Professor of the History of Medicine, The Johns 
Hopkins University. Pp. 378; illustrated. New York: W. W. Norton 
& Co., Inc., 1937. Price, §3.50. 

Socialized medicine can exist in its true form only as an integral part 
of a completely socialized state, and the author presents the characteristics 
of medical organization that evolve from the doctrines of socialism, which 
are the foundations of the present Russian government. After learning 
the Russian language, the author spent the summers of 1935 and 1936 in 
Russia, and not only made many observations of the medical organization, 
but also collected much documentary material regarding the official plans 
for medical service in the Soviet Union. He has long been interested in 
the theories of socialism, and presents a picture of Russian medicine as 
one phase of a rapidly moving and vast human drama, in which socialism 
is on trial. He has aimed to describe the advantages of socialized medicine, 
as compared with the medicine of Western Europe and of America, with 
which he is widely familiar, and has not attempted a critical analysis of 
its weaknesses or of the obstacles to its practical application. 

The author points -out that the Soviet Union is the first country to 
socialize medicine, and the first to consider the protection of the health of 
all the people a public function of the state. Although he recognizes 
inadequacies and shortcomings, both as to facilities and administration, his 
study leads him to conclude that medicine in the Soviet Union today is 
the beginning of a new period, the period of preventive medicine, as con- 
trasted Math the period of curative medicine of the past five thousands years. 

Medicine in Russia today is an integral part of a gi-eat experiment in 
human relations, which will be observed and studied with such interest for 
years to come. The author has presented a significant phase of this funda- 
mental experiment in a book which throws light on tbe Russia of today, 
illuminating a broader field than that related strictly to health and to 
disease G. R. 


The Endocrines in Theory and Practice. Articles Republished from 
the British Medical Journal. Pp. 278. Philadelphia: P. Blakiston’s 
. Son & Co., 1937. Price, $3.50. 

This is a publication in book form of a series of articles which were 
written on request of the British Medical Journal in 1936 and 1937 by 
Langdon-Brown, Dodds, Harington, Biggart, McCarrison, Fraser, Robson, 
and many others. The form of presentation is very simple, and obviously 
intended for those in general practice who do not have the time for fol- 
lowing at first hand the complicated ramifications of the literature on 
hormones. Occasionally personal viewpoints, not generally accepted, 
obtrude; but on the whole anyone needing a book of this type will find it 
more accurate than most simplifications tend to be. I. Z. 
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Slju!ki!Y or Tin; .SY,MrATin:Ti(r XrnvorH Hy8ti;m. J^y (Ir.ouai: E. fJ-ASK, 

^ C.M.G. V.K.C.S. (ICn<;.), ICmcritus Profc-'^sor of Mirpory, Uiii- 

vort^itv 'of Ixtiulou; C'on?ulfuip Siirpoon, St. liartfiolominv's Hov^pitul; 
and 1 PATr.uf^oN Ro??. M.S. (Losn.), 1‘^R.(^S. (Eno.), Profos«)r t. 
Snrccrv, Univcivitv of I/nulon; Surpenn and Diroclor of tlin Surgical 
Unit, St. BartlioloniOAv’H Hospital. Pp. 101 ; -10 illustratwnK (-1 in color). 
Second edition. Baltimore: iViili.'itn IVood C'o,, 10.’17. I’nce, Sl.oU, 
lx this book, the tlioraco-luinbnr jKirtion of the autonomic norvoUH 
sy.«(cm i.« considered without the cniiiial and .siicral jiortions. No morbid 
anatomy is piven since none is known, exccjit when there are tunior.s of the 
panplia. Previously, these authors reparded the late result.s of sympath- 
ectomy as dependinp in>ou '‘the powers of tiie .sympathetic to repenernte, 
and of the organs to function indejicndcntly of their nerve siifiph'; ' but it 
is now believed the later re.siilt.s depend mostly upon the nature of the 
disease. Amonp new features included are the clinical pradinps and jirop- 
nosis in Raynaud's disease, recopnition of loraVuied structural disease of 
tlie main arteric.s, afferent jiathways in the sympathetie system, and 
sympathectomy for dy.siihapia. Tlin result.s obtained are not- abvny.s 
clearly stated, but they are concerned with di-sordors of the circulation; 
operations for .sym fiat hot ie denervation of the extremities and effect.s of 
ccrvico-thoraeic panplionectomy; disorders of the visceral motor meclmnisin 
in tiic alimentary canal and urinary tnict; in dy.smenorrhea, ve.sical and 
rectal pain, anpina fiecloris, and in cnusalpia. It is suppested that indi- 
viduals wiio .show “tcmiiemmcnt ” may have imjierfeet cerebral cortical 
control of centers in the hyfiothalamns. There is a .selected biblioprafihy 
at the end of eacli chufiter ami a fair index. The apjiearance of a .second 
edition in lc.“S than 4 years .speaks of increasinp interest in this constructive 
work, N. Y. 


Mateiinau Heaths -The Ways oe Pueven'iiox. By Jauo CIaui.ston, 
M.J3., .Secretary, Medical lufornmtion Bureau of the >Cew York Aeailcmy 
of iMcdieiiie. Pp. 13.a. Now York: The Commonwealth Fund, 11)37. 
Price, fiapcr, .50c.; cloth, 7oc. 

This clear, conci,«e and factually accurate discus-sion of the .several aspects 
of maternal mortality i.s intended for laymen, phj’.sician.s and allied medical 
services. The autiior has drawn njion .several of the recent rcfiorts on 
the subject, notably the .study in New Abrnk City hy a eommillee of the 
Academy of Medicine, for the basic material, Tlie A’ariou.s faetons con- 
cerned in maternal deaths, antepartum care, atteiidaut, jilaec and manner of 
delivery, influence of Cc.sarean section and of nne.sthe.sia and nnalpesia, 
abortion arc as.saycd in terms of rc-sfionsiblc inn\K;ncc. The answer, what 
can be done? as he so clearly sliow.s coiieenis the entire community, fnihlic 
and profe.ssion, hosjiital and sclmols, health departments and community 
orgamzation.s, Tlie pnrt each element .should play is honc.stIy and straipht- 
forwardly gi'i’^en us. ‘ ]>. \v. 


Shout Yeaus. The Life and I^itters of 
187G-190G. By Auchihaed Maeixich. 
Normandie House, 19.38. Price, .$.3.50. 


John Bruce MacCivlUuu, M.D., 
Pp, 343; illustrated. Cliicago: 


J. B. MacCaeeum's scientific achievements as a studcntr-well-known to 
medical students of the ]leviewer',s day, udio were only a few years his 
junio^have inevitably faded into the back-ground as time lias marched 
on. Tills sympathetic account by a personal friend not only perpetuates 
ins o.Yatnple of notable acliicvomont early in scientific life; but also gives an 
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inspiring account of a sensitive soul’s brave and successful fight to the end 
against chronic ill health. MacCallum’s later important California studies 
on purgatives led Jacques Loeb to recognize him as a remarkably skillful inves- 
tigator of the type “ whom we may designate as discoverers. His results were 
obtained qnickly, were made secure beyond doubt, and were put into such 
shape that they could easily be demonstrated by him.” “St. John,” as 
Osier nicknamed him, Avas to Osier “one of the most brilliant young men 
Avhom it has been my lot to teach.” A prolific letter-Avriter and diarist, 
a story vTiter and poet of merit, he was undoubtedly one of the greatest of 
that notable group that Canada has lent to medicipe in this country. He 
is then a conspicuous example of Plautus’ truth, “Quern di diligunt, ado- 
lescens moritur.” This account of his life and letters Avill be read Avith 
interest by many beside his personal friends. E. K. 


Physiological Chemistry of the Bile. By Harry Sobotka, Chemist 

to the Mount Sinai Hospital, Noav York. Pp. 202; 4 illustrations. 

Baltimore; The Williams & Wilkins Company, 1937. Price, S3.00. 

The present volume is a A'ery admirable attempt to collect and correlate 
physiological, pharmacological and pathological data upon bile. Both 
experimental and clinical material are collected under the A’^arious subjects 
chosen for discnssion. Tavo short cliapters deal Avith the origin and quantity 
of hepatic secretion. Approximately 50 pages are devoted to the composi- 
tion of the bile; one-third of this space being upon the bile acids and their 
interrelations, Avhile the remainder is devoted to the other normal con- 
stituents and the chemical properties inherent in such a complex secretory 
product. The chemistry and physiolo^ of the bile pigments were excluded, 
for its inclusion Avould require extensive reference to blood pigments and 
pyerol chemistry. Non-physiological constituents of bile, and the pro- 
cesses of detoxification are discussed briefly. The influence of various 
chemical, physical and biological factors that can be considered either as 
choleretics or cholagogues are revieAA^ed extensively. Evidence is sum- 
marized also upon the presence of bile acids outside of the biliary tract, e. g., 
in feces, urine, normal and icteric blood, etc. The concluding chapter is 
upon the effects of bile acids upon chemical and biological reactions and 
processes, including their effects in digestion and resorption of fat, their 
action on enzymes, their effects upon blood cells and microorganisms, and 
the pharmacological effects on the A'arious organs of higher anunals. A 
bibliography of nearly 1200 references is appended. 

Analytical methods for determining the A^arious important bile constitu- 
ents are not discussed in this volume, this being reserved for a companion 
volume on the “ Chemistrj’’ of Sterids.” !• R- 


Pediatric Urology. In two volumes. By Meredith F. Campbell, M.S., 
M.D., F.A.C.S., Professor of Urology, Nbav York University College of 
Medicine, and Associate Attending Urologist, BeUeAuie Hospital, etc. With 
a Section on Bright’s Disease in Infanc 3 ’^ and Childhood, by John D. 
Lyttle, A.B., M.D., Assistant Professor of Diseases of Children, Col- 
lege of Physicians and Surgeons, Columbia University,* etc. Pp. 1116; 
OA^er 1350-illustrations and 2 colored plates. Nbav York: The Macmillan 
Companj"^, 1937. Price, S15 the set. 

These tAVo A'olumes break neAv ground for a medical text, and one need 
not look for comparisons by AAMch to Aveigh it, for such do not exist. “ Pedi- 
atric urologj' is still in its diaper age,” states the author, and he has made this 
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cfTort “to indicjvtc to practitioners in general, and to pedialnsEs and nrolo- 
ci<ts in particular, tlic clinical asiMicta of iiroloKic disease in infants and 
cliildren." llis baekpround lias been his work, now well known to Ins 
colleacues for inaiiv vears, with over l(KK) pediatric, beds in 4 larpe i ew 
York 'hospitals, and also -1 (lut-jiatient Departments, I o this is added the 
tabulated studies of 12,0S() postmortem examinations on infants and elul- 
dreu. I'roin this experience of over 10 years the statement is made that, 
“about half of all cliildren sulTcr some form of urolopic disturbance before 
they reach puberty. Althouph a large portion of the,<o conditions are of a 
minor nature, and many iiass.unrecopnized, the field of Pediatric Urology 
still remains of unexpected enormity.’' . , 

\'olume I starts with methods <»f e.xamination and diagnosis, and it is 
rnpidlv developefi that no method of investigation now used in the adult is 
denied the infant or chihl. There follow chaiiters on the many-sided 
problem of obstructive uropalhi<‘s; the wkh* field of aiiat/any /ind the anoma- 
lies; and then the long-mooted topic of urinarj’ infections. This last 
chapter is a monograph that stands atone, .and woultl that eveiy pediatrician 
and every urologist eoiild read it. (Surely the world would be belter!) ^ 

Volume II starts witli a chapter on llrighf’s disease liy the author .s 
collaborator, Dr. Lyttle; followed by chapters devoted to genital disease; 
urogenital injuries- calculus disea.se; tumors; neuromii.sciilar di.sease; 
enuresis; and urosurgery. 

The text is beautifully and cxcellenlly illustrated, and where necessary, 
both tabulations and case reports are inserted. The bibliography is com- 
plete, as likowbc the. index. One could expatiate, in glowing terms on this 
welcome addition to urolog.v, and .silently pray that the pediatric world 
will mark, hoed and inwardly dige.st. A. H. 


Die Wetikb des 1Iii’i>okiiatk.s. Part 10. Dor Hamon / Da.s Worden de.s 
Kindes / Das Ilerz / Die Cioi.ste.ssf<jnmg / Dio Tollwut / Die Nics- 
wurzanwendung. (On Generation; On the Nature of the Infant; On tlio 
Heart; On Mental Disturbance; On Hydrophobia; On the Administra- 
tion of Hellebore.) Pp. 9."), Price, Pin. T.-OO. Part 17. Dio l/jiden / 
Die Krankheiten, 1. Buch. (Of AfTections; Of Disease.s, Book 1.) I’p. 
102. Price, Ilm. 8. Part Hi. Ubensetzt von Dn. Med. Pichaiu) Kap- 
FEKEu, Facharzt fiir Phy.siknlisch-diiiteti.sche Belmndhmg. Part 17. 
Herausgegeben von Dn. Med. Riciiaiu) KAorEnEU, Bad Wortahofen und 
Mimchen, unter Mitwirtung von Prof. Du. Geouo Stideu, Wiirzburg, 
u. a. (To be published in 25 parts costing ca. Pm. 100, card bimling.) 
Part 1G. “Generation” and “The Nature of the Child” arc the largest 
of the treatises in this Iiooklet. They probablj', according to Kapferor, 
were originally combined as the fourth book of "Disease.s.” The work is 
chiefly concerned with the normal and abnormal proce.sscs that develop the 
seed into the embryo and the Infant. Hippocratc.s’ comparison of the elTcct of 
natural forces on fauna and flora support Jiis important oijeninfj; generalijia- 
tion tliat the laws of Nattire are omnipotent. Tlie impotence of eunuchs 
IS ol course recognized, and tlie explanation of various congenital anomalies 
IS attempted. _ One can read into the text beliefs on causality and heredity 
^ "rSi surprisingly compatible with modern views. 

The 10 .short pages on “The Heart” include remarkable descriptions of that 
organ its chambers, valves and appendages, fl’hough the author appreci- 
ated the central importance of tlie heart and recognized the ve.ssels coming 
to and leading from the Uyo ventricle.sj a true circulation is far from being 
visualized, llie left ventricle, the .seat of the soul, is regarded as tlie place 
wiiere the nouri.shing air coming from the lungs is cooked with blood elo- 



694 


BOOK RE^'IKWS AND NOTICES 


ments to make the arterial blood. That the left ventricle was not nourished 
by visible blood was proven to the author by the fact that it was found 
empty in slaughtered animals. 

The sections on Mental Disturbance, Hydrophobia and Administration 
of Hellebore, are taken by Kapferer from the newly discovered version of 
the “Letters of Hippocrates” in the Urbinas 68 s ^JQV Manuscript. They 
are regarded by the editor as trulj^ Hippocratic both because of their lines 
of thought and diction and because they fill in a section that, though lacking 
in the accepted Corpus Hippocraticum, is referred to in the work on “The 
Sacred Disease.” There mental disease is divided into two groups caused 
by retention and mucus in the brain and by influx of bile into the brain, 
respectively. Only the former is treated, while the latter forms the topic 
of the 19th letter, but in this manuscript in ten-fold longer form. The 
Administration of Hellebore is from the 21st letter. These important addi- 
tions to the Corpus appears here in a modern language for the first time. 

Part 17. “The Affections,” usually regarded as of Cnidian origin, was 
said by Galen to have been Avritten by Polybos, the son-in-law of Hippocrates. 
Apparently intended for the medical apprentice (not the laity), it sketches 
the general causes of disease before taking up treatment. Derangements of 
bile and mucus are most important, Avhether from macrocosmic (heat, cold, 
etc.) or microcosmic (diet, effort, wounds, sexual activity, impressions on 
special senses) causes. The seven fluxes from the head (to the ear, nose, 
eyes, thorax, abdomen, skin and joints and the vertebral column) produce 
various diseases in each region, to be treated by various means, physical, 
dieta^, surgical and medical. Enemas, emetics and purgatives are favorites 
used in many different conditions. 

“The Disease” also is said by Galen and Diocorides to come from 
Polybos, but by others to be Cnidian. It also treats of the macrocosmic 
and microcosmic causes of disease. Discus.sion of the course of wound 
healiiig and of diseases leads to outlines of correct diagnosis. The patho- 
genesis of empyema, “erysipelas” and ulcers (tuberculosis) of the lung, of 
fever, chills, sweats, is explained on the basis of tlie doctrine of the four 
humors. , E. K. 


An Analysis of the De Generatione Animalium of William Harvey. 

By Arthur William Meyer, Professor of Anatomy, Stanford University. 

Pp. 167; illustrated. Stanford UnWersity: Stanford University Press, 

1936. Price, S3.00. 

Though Harvey ivill undoubtedly alu'ays be chiefly remembered for his 
immortal discovery of the circulation of the blood, admirers have not been 
lacking to extol liis later ivork on the Development of Animals. It is indeed 
surprising, then, that the author of this Analj'sis should have found that, 
in the 144 Harvaeian Orations which have been given in London, this book 
should never have received adequate attention and indeed never even been 
mentioned until 1872. He has only been able to find three recent works 
that have given more than scant attention to De Generatione, so that the 
present volume is the first considerable analysis of a ivork that was much 
longer and more complex than its more famous predecessor. In the present 
Avork one passes from a consideration of the times and of preAuous and 
contemporary embi;>'ologists to an analysis of the treatise itself, HarA-ey’s 
version of epigenesis, his aphorism ex ovo omnia (so frequently distorted 
into omne vimtm ex ovo), his vieAvs on fertilization and so on. One is forced 
to agree Avith the author that the same method that led Harvey to the 
successful solution of the problem of the circulation failed to discover the 
mysteries of generation or even materially to promote the search. De Molu 
“Avas a brief, clear, conAuncing, and decisWe demonstration, revolutionary 
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in both imtnre and cn'ort while the Dr f,V«m//mm-^waK h)npy.bs(Mlr(^ 
lativc, and inconehiHivo in both natun* and efTeet. 1 Ins is not permit ted 
to hide Uic merits of Harvey’s work; his use of the seieiitinc method wlien- 
ever possilde, Ins numerous keen oliservations ami shrewd reasonni};, ins 
manv-sided and lonp-sustained altemid to prove r.r orn mnmo, ami tlie 
superioritv of his book to those on the sul>jeet by his contemporaries It is 
also true and worth emphasizinp that Harvey’s eminence is so well estalihsliei 
by his immortal discovery that it iieial not be supported liy exaggerated 
claims for his less successful effort. 


A I)issi:ht.\ti(>n on .\(:uti: I’rAUc.Munris. Hy Oi.ivr.u f\ . Hoi.mks. 

Introduction Iiv Jami:s F. Hai.uaiu). Director, Hos(on Medical library. 

P|). .'kh Boston: The Welch Bildiophilic Society, I'.hV. -Brii-e. .$7..o0. 

Though Holmes did not study in (he Harvard Medical .School, he was 
•riven his M.D. defrree by Harvard in IS-'h), after haviiifr taken courses in a 
private medical school, "walked the liosiiitab" of I’aris for two years and 
practised a year in Btwtou. F<ir his flissertation, which was then a pre- 
rccjuisitc for the degree, he wrote on Acute Pericarditis; but as Ballard 
cxidains in the Introduction, the manuscript has remained unnoticed in the 
Boston Medic.al l/dirary, not having been nienlioned by either his biog- 
rapher, Mor.«c, or his liildiographcr, Ives. It now appears in print for the, 
fir.st time. Though, like most dissertations, it contrilnited little more than 
the current knowledge of the subject, this in itself is of interest im account 
of the great jwoductivc activity of the French Schoid at that time,. Move 
interesting is the, characteristic vein of humor (hat frecpiently crops up to 
the surface and the fact that, for reasons not given, the thesis was prepared 
“entirely in the span of little more than 3 days,’’ E, K. 


A Tkxt-hook or Ochthalmic Oi'ihutjons, By Hahoui) C!ih.msi)aj,i:, 
FI.B., F.ll.C.S., Consulting Ophthalmic .Surgeon to St. George’s Ho.s- 
])ital; Consulting Burgeon to tlic Boynl Westminister Ophthalmic, Hos- 
pital, and Elmohk Bukwkuton, F.K.C.B., Consulting Ophthalmic 
Surgeon to the Mctroiiolitan Hosjdtal; Consulting Surgeon to the Boyal 
We.stminister Ophthalmic Ilospitid. Pp. 322; 10.o illustrations. Third 
edition. Baltimore: William Wood & Co., 1037. Price, Sh.OO. 

The third edition of this text contains the newer operations for dctach- 
nicnt of the retina. The illustrations as in the first edition arc not good. 
The book can only be recommended as a rf'sumt; of the methods emidoycd 
by English ophthalmic surgeons. F. A. 


Chemistry of the Brain. By Irvine 11, Page, A.B. (Cheai.), M.D.. 

Hospital of Jhc Rockefeller Institute for Medical Research, New York. 

I p. 444, Springfield, 111.: Charles C Thomas, 1937. Price, S7..50. 

The growth of our knowledge of sterols and their very wide biological 
importance has resulted, as is to be expected, in the publication of a num- 
t^r ot excellent monographs upon the subject. The present volume bv 
IS not merely a further treatment of sterol chemistry. 
J1 Dr. Page were writing in the language of .1. L. W. Tliudichum, a history 
of wlio.se pioneer efforts in brain chemistry jwcfaces the work, the book 
mignt bear the following de.scriptivc title; “The chemistry, chemical 
pathology and physiology of the brain and nerve tissue, giving the clinical 
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applications of the same, as well as the interrelationships of the organ of 
thought to the bodj'^ as a whole.” 

Such a title the Reviewer believes would cover more aptly the generous 
extent of Dr. Page’s work. Not only is the chemistry of the sterolic brain 
substances treated, but adequate space is devoted to what is known of 
carbohydrate metabolism, water balance, nitrogen metabolism, vitamin 
and enzyme activity, and oxidation-reduction processes as they apply to 
brain and nerve tissues. 

The treatment is most readable throughout, and, in a number of instances 
provocative. For example, in the last chapter, “The Brain and Thought,” 
Dr. Page discusses, among other things, the ambiguity in the word “ought,” 
used bj' scientists on the one hand or by rehgionists on the other. It is 
not clear to the Reviewer whether Dr. Page has settled the question “ought 
a man murder his wife?” They are, of course, countless problems which 
are raised in work of this sort, and which future research no doubt will solve. 

The “Chemistry of the Brain” is recommended highly to all workers in 
the biological sciences, and should prove of especial interest to those engaged 
in research and treatment of nervous and mental disease. 

D. D. 


Die Diffdsionsanalyse am Bldtplasmagel. Ein Neuer Weg der 
Blutforschung. By RunoLF Bucher. Pp. 123; 70 illustrations 

(30 in color). Basel: Benno Schwabe & Co., 1937. Price, Fr. 30. 
Libsegang rings of silver bichromate were produced in citrate plasma 
which, after addition of potassium bichromate, had been transformed into a 
gel by the addition of Ca and then covered by silver nitrate solution. The 
procedure described in detail allows a fairly satisfactory reproducibility 
of the ring formation in regard to time of appearance as well as distances 
between the rings. Comparing a great number of plasma samples, char- 
acteristic differences in the arising structures were observed depending upon 
the origin of the plasma and upon physiological conditions. Age, sex, 
species are shown to be of importance. Arterial plasma is different from 
venous plasma. After strong bleeding the plasma gives no rings at all. 
Anesthesia with ether or chloroform, shock e.xperimentally produced, e. g., 
b}^ mechanical stimulation of the abdominal sjnnpathetic, slow down the 
appearance of the ring structure. The results are illustrated by excellent 
pictures, 30 of them in colors. 

R. H. 


Practical Physiological Chemistry. By Philip B. Hamtc, M.S., Ph.D., 
President of the Food Research Laboratories, Inc., New York City, and 
Olaf Bergeim, M.S., Ph.D., Associate Professor of Physiological Chemis- 
try? University of Illinois College of Medicine, Chicago. In Collabora- 
tion with Bernard L. Oser, Ph.D., Director of the Food Research 
Laboratories, Inc., New York City, and Arthur G. Cole, Ph.D., 
Assistant Professor of Phj-siological Chemistry, University of Illinois 
College of Aledicine, Chicago. Pp. 968; 281 illustrations. Eleventh 
edition. Philadelphia: P. Blakiston’s Son & Co., Inc., 1937. Price, 
S8.00. 

The eleventh edition of this well known textbook contains much new 
material. Many chapters have been entirely rewritten, the hst marking the 
fields of biochemistry in which most notable advances have been made— 
the vitamins, enzymes, endocrines, digestion, bile, putrefaction and de- 
toxication, blood and tissue analysis and the teeth. As ever it is unexcelled 
as a practical manual. E. W. 
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Man Against IliMsnt.v, By Kaiu# A. Mlnnigiai. ^ J’jl ^»G\v A ork. 

iiarcoiirt, Brnrc and Company, 193S. Priro, S:i.7r>. 

Uspnn appropriate captions, detailed sttnly i?^ •‘"O c' 

jects as asceticism and luarlvrdom, neurotic invalidisin. alcoholic ndniclion, 
anti-social hcliavior, psychoses, self-mutilations, inalinRcrinR, iinpotency 
ami fripkiity. Inspired by Freud’s hypothesis of man’s jirojiensity for 
self-destruction, the author endeavors to show that, by a sort of psycho- 
synthesis, tliesc variant, instinctively <lestructivc forms of suicide, may lend 
one logically to a process of self-preservation. , • , • 

Asceticism and nmrtvrdom are accorded most space. Ainonp instone. 
martyrs is Simeon Htyiitos who %yas idolized by his jiarents. but whose 
brutal repulsion contributed to their de.ath. A fpiote from l/ccky s descrip- 
tion of the. saint’s nionasten.- life reads: “A horrible stench, intolerable to 
the bvstanders, c.xhnlcd from his body, and worms drojrjied from him 
whenever he moved and thev filled his bed . . .” After having built three 
pillars, he mounted the last', which was (>1) feet hiph, and there lived for 
30 yc.ars, Durinp an entire year, “St. Simeon .stood upon one lep, the other 
bcinp covered with hideous ulcers, while his biopraiilier was com))elled to 
stand iiy his side, to pick up the worms that fell from his body, and to re|)lncc 
them in the .sores, the .siiiut .sayinp to the worm, ‘Eat what God has piven 
you.”’ A less plooinv church version of the saint, is available. 

As in “The IlumniuMind,’’ the author employes a non-technical, popular, 
dramatic style, wliich has piven us a book that is infere.slinp and slimulalinp 
to the ituaBirintion. However, an inipUcalion by Havelock Ellis is recalled: 
"... tlic p'jychoaiialyst is a kind of spider who spins his patholopieal web- 
complcN so vividly uml so elaborately ... in the lio)ic that sonicwhore . . . 
the fly must be ciitanplcd.’’ N. Y. 


Clinical .Allkuoy. Due to Foods, Inhalants, Contnctaiits, Fungi, 
Bacteria and Other Onuses. Manifestations, Diagnosis and TrcJitnienti. 
By Alukut H. Uowk, kl.S., M.D,, l/ictiirer in Medioine in the Uni- 
versity of California Medical .School, Ban I'Yancisco; Chief of tlio Clinic 
for Allergic Discasc.s of tlic Ahuncclu County Hcjdth Center, Oakland, 
Calif., etc. Bp. 812. Philadelphia: Ix:a A Fclngcr, 1937. Price, .SS..'jl). 
Six years ago. Dr. Howe publi.slicd his excellent book on food allergy. 
Tlic present volume is obviously t he rc.sult of cxiinnding tliat volume to cover 
the whole field of allcrgj'. I'lic author has certainly succeeded in covering 
the field, but the major emphasis, one may say o\'crem[)hasis, remains on 
food allergy, Tl)U.s after cliapters on the nature, mechanism, origin and 
characteri.stics of allergy and the diagno.sf.s of allergy, come chapters on the 
“Treatment of Food Allergy by Elimination Diets and General Mcastircs,” 
and on “Gastrointestinal Allergy,” before asthma or other respiratory 
tract manifestations of allergy arc considered. However, one may well 
pardon the ovorenthusia.sm for food allorgj' on the part of a man who has 
made so many important coutributions to our knowledge of the .subject. 
Of particular value is the enormous amount of clinical case material which 
the author has gathered, both from his own large cxporicnoo and tlie litera- 
ture, to iJlustratc the many phases of clinical allergy. There are numerous 
and well selected references to the huge literature in this field, but tlieoretical 
matters are at times vaguely stated or not interpreted with strict accuracy, 
ihere are, on the whole, surprisingly few mistakes even for a first edition 
te- ff-i pyrethrum leaves instead o{ flowers used as insecticides; attrilniting to 
Waura priority in the exclu.sively allergic etiology of nasal mucous polyps). 
^0 one interested m the field of allergy can afford to be without this impor- 
tant work and all internists will find it a very helpful book of reference. 

R. K. 
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Treatment by Diet. By Clifford J. Barborka, B.S., M.S., M.D., 
D.Sc., F.A.C.P., Department of Medicine, Northwestern University 
Medical School, Chicago. Pp. 642; 8 illustrations. Third edition, 
revised. Philadelphia: J. B. I/ippincott Company, 1937. Price, S5.00. 
That a third edition has been called for since its appearance in 1934 
testifies to the popularity of this very practical presentation of the subject. 
Discussions of the clinical aspects of current knowledge of the vitamins, the 
use of protamin-zinc insulin and an enlarged section on diet in the treatment 
of obesity are the new material in the volume. R. K. 


NEW BOOKS. 

27ic Biology of Pneumococcus. The Bacteriological, Biochemical, and 
Immunological Characters and Activities of Diplococcus Pneumoniie. 
By Benjamin White, Ph.D., with the collaboration of Elliott Stirling 
Robinson, M.D., Ph.D., and Laatirne Almon Barnes, Ph.D. Pp. 799 ; 
illustrated. New York: The Commonwealth Fund, 1938. Price, S4.50. 

Eighth International Congress of Military Medicine and Pharmacy and 
Meetings of the Permanent Committee, Brussels, Belgium, June 27-July 3, 
1935. Report of Captain William Seaman Bainbridge, M.C.-F., 
U.iS.N.R., Ret., Member of the Permanent Committee for the Delega- 
tion of the United States of America. Pp. 114; illustrated. 

The Time Has Come. . . . (The Harveian Oration Delivered Before the Royal 
College of Physicians of London on St. Luke’s Day, 1937.) By Sir 
Arthur Hurst, M.A., D.M. (Oxon.), Senior Physician to Guy’s Hos- 
pital; Fellow of the College. Pp. 42. London: Headley Brothers, 
n.d. Price, 5/-. 

The two hundred and eighteenth Harvey Oration, though it perforce neglects 
some of the instructions of the immortal donor, complies at least with the exhor- 
tation to search and study out the secrets of Nature by way of experiment. The 
orator has sketched the recent advances in knowledge of disordered gastric phy- 
siology in relation to anemia — Beaumont, Spallanzani, Fenwick, Faber, Castle, 
Hurst and Bell — and to the pathogenesis of gastric carcinoma. 

The Treatment of Clinical and Laboratory Data. An Introduction to Statis- 
tical Ideas and Methods for Medical and Dental Workers. B 3 ' Donald 
Mainland, M.B., Ch.B., D.Sc. (Edin.), Professor of Anatomj', Dal- 
housie University, Halifax, Nova Scotia. Pp. 340; 23 illustrations. 
London: Oliver and Boyd, 1938. Price, 15/-. 

The Patient and the Weather. Vol. IV, Part 3, Organic Disease. Surgical 
Problems. By William F. Petersen, M.D. With the assistance of 
Margaret E. Milliken, S.M. Pp. 651 (lithoprinted); 482 illustra- 
tions. Ann Arbor: Edwards Brothers, Inc., 1938. Price, SIO.OO. 

Claude Bernard, Physiologist. Bj-^ J. M. D. Olmsted, Professor of Physiol- 
ogj", University of California. Pp. 272; illustrated. New York: Har- 
per & Brothers Publishers, 1938. Price, S4.00. 

Handbook on Social IDjgiene. Edited bj' W. Bayard Long, M.D., Attend- 
ing Dermatologist and Director of Dermatology and Syphilis' Clinics in 
St. Luke’s Hospital, New York, etc., and Jacob A. Goldberg, M.A., 
Ph.D., F.A.P.H.A., Secretary, Social Hj'^giene Committee, New York 
Tuberculosis and Health Association, and Social Hygiene Council of 
Greater New York. With a Foreword by Edward L. Keyes, M.D., 
Professor Emeritus of Clinical Surgery (Urolog30 in Cornell University 
Medical College, New York. Pp. 442; 62 illustrations. Philadelphia: 
Lea & Febiger, 1938. Price, S4.00. 

Contributions to Medical Research. Anniversary Volume. Scientific Con- 
tributions in Honor of Joseph Hersey Pratt on his SLxty-fifth Birthday. 
(Reprinted from articles appearing in Annals of Internal Medicine.) 
Pp. 983; illustrated. Printed 133 ' Lancaster Press, Inc., Lancaster, Pa., 
1937. Price; S7.00. 
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Das Rhcuimlnidi dcs Doctor Bnllouius. Xncli dor IGiciunnHclinft dos 
LntoinipchoH Tcxtcs. Guiiclnd Balloiiii, Lil)or do Rliouinntismo ot. 
Plouritide Dor^ali, Paris, 1GJ2. Deutsoh HcrauspoKchou von Du. 
Waltku Ruhmanx, Spccialarzt fiir Iinicrc Krnnkboitoi )» Borlin. 1 p, 
Gfi; I illustration. iMiffcnwald: Arthur Xcmayor, 1938. Pnro, Hm. 3, 

Zdlschrijl Jur Jihcumajorschuug. Band ), Jhjt }, Jnminr, WSS. llornus- 
cepeben von Du. P. Kohuku, Gkh. San-Rat, 3>oitor d. Staatl. Rhouma- 
hcilaustalt u. d. Sanatoriuins Had El.ster. Pitor. I)n. Ihin. .li'uoKN.s, 
Stollv. Dir. (I. Univ.-Klinik fiir natiirl. lloii- und I, oin'uswoison, Berlin. 
Ftir den Roforatontcil : Du. 11, Kaktji);)i, Dniv.-Klinik fiir n.atiirl, 
Heil- und I.ebenswci.*;^!, Berlin. Unlor Mitwirkung von T)i. k'Ain!. 
Ilainburg; I*’. FutK, Berlin; G. Hoh.ma.n'.v, Krankftirt a. M,; P. Ho.sTot'K. 
Berlin; R. Schokn, IxiipRig; A. Spauck, Aaolien; II. Voct, Breslati. Pp. 
40; 13 illustrations. Drc.«den; Theodor Btoinkf>i)ST, 3038. Prioo, 
Quarterly, Rni. 7,50; Yearly, Rin. 30. 

Journal of Neurophiisiologij. (Issued Bi-monthly). Vo!. 1, A’a. /, Jamtarij, 
W3S. Editorial' Board: .1. G, Du.ssmi in: BAnr.NNi; (Yale), .1, P. 
Fupton' (Yale), R. IV. Giiuaud (Cliicago). Advisory Board: E. H. 
Anui.vN (C.ain bridge); P. Baim:v (Ghieago); 1\ B.\jii> (llaltiniorc); G. 11. 
Bisuou (St. Louis); F. Bui;MKit (Brus-els); 1). Buo.vk (Philadeljihia); 
E. voK IluOcKi: (Innsbruck); S. Conn (Boston); II. Davis (Boston); 
U, Euukcki: (Boon); .1. C, Eccpi;.s (Sydney); .1. IJuPA.vonu (St, Dnii.s); 
W. 0. Fi:nn' (Roclic.ster); a. lAnuiK.s (Bo.ston); JJ. S. Ga.s.si:k (New York); 
R, Guant (Helsingfors); W. R. Hi:ss (Zurich); Maiuon' Ilixn.s (Balti- 
more); Davknpout Hookuu (Pittsburgh); R. l/Oiir.NTj: in: Nt> (New 
York); )V. PENniiPii (Montreal); 11, Pijjuov (Parts); S. W. Ra.v.son 
(C hicago); G. vak Ruxiieuk (Anisterdani); C. S. Shkuupvoto.v (Ips- 
wich). Pp. 85; illu.stralcd. .Springfield, 111.: Cliarles 0 Tliomas, 30.38. 
Price, 86.00 jier volume, 

7V)e Thousand Forms of Disease. By R. P. Bvnu.s, M.A. Pp. 20, Boston : 
.Super'Univer.sity Pulilications, 1038. Price, 83 ..50. 


A Biological Approach to the Problem of Abnormal Behavior. By Mii.ton 
Hauhi.vgton, M.D,, P.syciiiatrist, Institution for Mate Defective Delin- 
(pients, Napanoch, N. Y.; Formerly Consultant in Mental Hygiene, 
Dartmouth College. Pp. 459; illustrated. Lancaster: The Science 
Press Printing Company for the Author, 1038. 


Introduction to Ophthalmology. By Petek C. Kuoxfkw), M.D., Profo.ssor 
of Ophthalmology, Tlie Peiping Union Medical College. Pp. 333; 32 
to.vt ilhrstrations and .5 jilates. .Springfield, 111.: Charles C 'rhoi’nas. 
1938. Price, S3..50, 

Clinical Roentgen Therapy. Edited by Eiins'I' A. Poin.E, M.D., Ihi.D., 
F.A.C.R., Professor of Radiology; Chairman, Department of Radiologv 
and Physical Tlierapy, University of 3Vi,sconsin, Madi.son, 'Wisconsin. 
Foreword by Geouge W. Holmes, M.D., Roentgenologist to the Massa- 
chusetts General Hospital and Clinical Profc.s.sor of Roentgenology in 
Harvard Medical School, Boston. Pp. 819; 199 illustrations aiid 1 
colored plate. Philadelphia: Lea & Feliiger, 3 938. Price, .$10.00. 

Workhadi in Elementary Diagnosis for Teaching Clinical History Recording 
and Physical Diagnosis. By Logan CLENOENma, Professor of Cliine.al 
Medicine Uniyerfdty of Kansas. Pp. jfi7; illustrated. .St. Louis: 
The C. V. Mosby Company, 1938. Price, S1..50. 

Practical Procedures. (The Practitioner Handbooks.) Edited liy Sm 
Humphhy Rolleston, Bt., G.C.V.O., K.C.B., M.D., F.R.C.P., and 
Alan A. I^.R.G.P. "With a Prefocc by Siu David 

Wilkie, O.B.E., M.D,, M.Ch., F.R.C.S., P.A.C.S., F.R.S.E. Pp. 293; 

inoo Eyre and .Spottiswoode (Publishers) Ltd., 

1938. Price, 10s. 6d. v / . 
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On Thoxight in Medicine (Das Denken in der Medizin). By Hermann von 
Helmholtz. An Address delivered August 2, 1877, on the Anniversary 
of the Foundation of the Institute for the Education of Army Surgeons. 
Introduction by Arno B. Luckhahdt. (Reprinted from Bulletin of the 
Institute of tlie History of Medicine, Vol. 6, No. 2, February, 1938.) 
Pp. 27; 2 illustrations. Baltimore; The Johns Hopkins Press, 1938. 
Price, 75c. 

Diabetes Insipidus and the Neiiro-homtonal Control of Water Balance: A 
Contribution to the Structure and Function of the Hypothalamico-hypo- 
physeal System. By Charles Fisher, Ph.D., W. R. Ingr.ui, Ph.D., 
and S. W. Ranson, Ph.D., M.D., Institute of Neurology, Northwestern 
University Medical School. Pp. 212 (lithoprinted) ; 71 illustrations and 
26 tables. Ann Ai’bor; Edwards Brothers, Inc., 1938. Price, $5.00. 

The Brain and Its Environment. By Joseph Barcroft, Professor of Physi- 
ologj’^, Cambridge University. Pp. 117; 30 illustrations. New Haven: 
Yale University Press, 1938. Price, $2.00. 

On a Nmo Gland in Ma?i and Several Mammals {Glaridtdx Parathyreoidem). 
By IvAR Sandstrom [Upsala Lakareforenings Forhandlingar, 1879-80, 
15, 441-471.) Translated by Carl M. Seipel, Dr. Med. Dent. Edited 
by Charlotte H. Peters and J. F. Fulton. With biographical notes 
by Professor J. August Hammar. Pp. 44; 1 illustration and 3 plates. 
Baltimore; The Johns Hopkins Press, 1938. Price, .$1.00. 

NEW EDITIONS. 

X-rays and Radium in the Treatment, of Diseases of the Skin. B3' George 
M. MacKee, M.D., Professor of Clinical Dermatologj' and Director of 
Department of Dermatology (Skin and Cancer Unit), New York Post- 
Graduate Medical School and Hospital, Columbia University; Consult- 
ing Dermatologist, St. Luke’s Hospitah etc. Pp. 830; 308 illustrations, 
31 charts and 2 colored plates. Third Edition, thoroughlj’^ revised. 
Philadelphia: Lea & Febiger, 1938. Price, SIO.OO. 

Recent Advances in Pathology. By Geoffret Hadfield, M.D., F.R.C.P. 
(Lond.), Professor of Pathology in the University of London; Pathol- 
ogist to St. Bartholomew’s Hospital, etc., and Lawrence P. Garrod, 
M.A., M.p., B.Ch. (Cams.), F.R.C.P. (Lond.), Professor of Bacteriology 
in the University of London; Bacteriologist to St. Bartholomew’s Hos- 
pital, etc. Pp. 420 ; 65 illustrations. Third Edition. Philadelphia: 
P. Blakiston’s Son & Co. Inc., 1938. Price, $5.00. 

Pneumonia and Serum Therapy. By Frederick T. Lord, M.D., Clinical 
Professor of Medicine, Emeritus, Harvard Medical School, etc., and 
Roderick Heffron, M.D., Field Director, Pneumonia Study and Ser- 
vice, Massachusetts Department of Public Health, 1931-1935. Pp. 148; 
10 figures and 10 tables. Revised edition of Lobar Pneumonia and Serum 
TherapjL New York: The Commonwealth Fund, 1938. Price, $1.00. 

Medical Dictionary. II. Part. German-English. By Joseph R. Waller, 
M.D., and Moritz Kaatz, M.D. Pp. 238. Seventh Edition. Wien: 
Franz Deuticke, 1938. Price, M. 7. 

This pocket sized dictionar3' should be useful to many English speaking readers 
of Gennan medical works. It can hardly be e.Kpected to bo as satisfactory as 
larger volumes. 

Management of the Sick Infant and Child. By Langley Porter, B.S_., 
M.D., M.R.C.S. (Eng.), L.R.C.P. (Lond.), Dean, University of Cali- 
fornia Medical School, and Professor of Medicine, etc., and William 
E. Carter, M.D., Director, University of California Hospital Out 
Patient Department, etc. Pp. 874; 94 illustrations. Fifth Revised 
Edition. St. Louis; The C. V. Mosbj’’ Company, 1938. Price, $10.00. 
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THE USE OF SULPHANILAMIDE IN THE TREATMENT OF 
VARIOUS INFECTIONS. 

IVlTiitN' tile past 2 years tliere lias eonie into jmirnrtieiiee a iar^e 
number of reports eoneerninji llie experimental and elinieal use of 
sulplianilamide and related chemieal eonipomids in tin* treatment of 
various infections. Wliilo these ehemitads have been iiserl in a tvide 
variety of infections, those re.snUinji from hemolytie strepioeoeci, 
meningococci, gonococci, and urinary tract infect ions have received 
most attention. It is the pnrpo.se of this short review to .snnnnarizo 
a few of the more important rc.sults that have been olitained in the.so 
infection.s, and to emphasize the more important to.vie manife.stations 
of these compounds in man. 

Terminology. Inasmuch as a numher of comjiounds have hocit 
used in the treatment of various infections, it i.s well to summari'/e the 
nomenclature. The results recorded in the literature following the 
use of these various drug.s liavc varied .somewhat .so that it is important 
to designate the proper name to the drug that is employed in each 
instance. Table 1 summarizes a few of the various drugs that have 
been used most widely. Of these, snlphanilamidc and prontosil soluble 
have had the widest use in this country. 

Tadi.d 1. — NoAroNcr.ATUui;. 

1. .Sulphanilatnicle — also knomi as 

Para amino bonzone sulphonam'.do 

Prontosil album 

Prontylin 

Stramid 

Strcptocido 

2. Prontosil — also known as 

Prontosil red 
Prontosil flavnm 
Sulphanaido-chrysoitline 

3. Prontosil Soluble 

VOL. 195, NO. 5 -jiay, 1938. 2.5 
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Pharmacology of Sulphanilamide. From the studies of Marshall, 
Emerson, and Cutting^* it is known that the drug is absorbed from the 
gastro-intestinal tract Avith remarkable rapidity. Maximum concen- 
trations in the blood are reached within 4 hours after its ingestion. It 
diffuses through all of the tissues, and resembles urea in its approxi- 
mately even distribution throughout the body. Marshall and his 
associates have been able to show that skeletal muscles, heart muscle, 
liver, lung, and spleen contain the same concentration as blood. Skin 
contains slightly less, brain contains about two-thirds the concentra- 
tion of blood, and bone and fat contain the drug in much lower concen- 
tration than blood. The drug is excreted in the urine and nearly 100% 
of the amount ingested can be recovered. Part of the drug becomes 
acetylated during its passage through the body but most of it is free 
and readily detected. Marshall has found that sulphanilamide is 
e.xcreted entirely by glomerular filtration and that 70 to 80% of it is 
reabsorbed bj' the tubules. When there is impaired renal function 
sulphanilamide is excreted more slowdy. For this reason it is necessary 
to give the drug to patients with renal insufficiency in smaller amounts 
and for a shorter duration of time. Since it is absorbed from the gastro- 
intestinal tract almost as rapidly as from the subcutaneous tissues, it 
is not necessary to give the drug subcutaneously in any patient unless 
he has excessive vomiting. The drug diffuses into the cerebrospinal 
fluid in about 80% of the concentration in the blood. It is not neces- 
sar 5 ’’, therefore, to give this drug intrathecally in cases of meningitis. 

Treatment of Hemolytic Streptococcal Infection. Puerperal Fever. 
Extensive studies on the effect of sulphanilamide, prontosii soluble, 
and prontosii have been carried out in cases of puerperal fever by 
Colebrook and Kenny® and Colebrook and Purdie.® Keefer'^ has 
reported results in a small group of cases. Impressive results have 
been obtained with prontosii soluble, prontosii, and sulphanilamide. 
In Colebrook and Purdie’s recent paper the comment is made that their 
results with sulphanilamide seem to be less effective than those obtained 
with prontosii soluble and prontosii. However, the average stay in 
hospital was reduced from 31.3 days before the use of the drug to 19.7 
days following its use. Moreover, they have been able to reduce their 
average fatahty rate from 22.8% in cases before the use of prontosii 
soluble and sulphanilamide to 5.5% in cases following its use. In a 
footnote, Colebrook and Purdie state that the death rate in all of their 
cases of infection by hemolytic streptococci treated Avith these drugs 
since August, 1936, has been 7 %. 

It is now recognized that the average fatality rate for all cases of 
puerperal sepsis due to hemolytic streptococci is between 15 and 25 %. 

It is loAA'est in those cases Avith only ajocalized infection of the endome- • 
trium, and highest in those Avith bacteremia, peritonitis, or thrombo- 
phlebitis of the pelvic veins A\nth metastases (50 to 70%). It might 
be anticipated, then, that the most striking results from the use of 
sulphanilamide would be obtained in those cases in AA'hich the death 
rate is loAvest, and this turns out to be the case. In the bacteremic 
cases reported by Colebrook and associates, the fatality rate was 71 % 
in the untreated cases over a 4-year period, and during the period in 
AA’hich patients were treated AA'ith prontosii soluble or sulphanilamide 
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the fatality rate was -lOrc- 1” tlieir last paper there were 15 hactereinie 
cases with S «lcaths. In some there was a tnixeO infeetion. In tlie eases 
limited to the uterus, v.apina. and j)erinonm there w(>re no deaths. 

From the studies so far reported it wotdd appe.ar, then, that in puer- 
per.'d fever due to liemnlytie streptoe(»eei the use of suiphaiiilanu<le, 
prontosil, and immtnsil soluble rethiees the fatality rate, esj)eeially in 
infections limited to the uterus, vapna, and perineum, and even in 
cases of haeieremia and peritonitis. The duration of the infeetion 
seems to he shortened, the hospital stay reduced, and the .spread of the 


infeetion prevented. 

Kriisijirla.s-. The fatality rate in ery.sipelas is hiftlie.st under the age 
of () months and after the age of 50 years, esjteeially in patients with 
bacteremia and debilitating dise.a.ses. From the rejmrls of a few ease.s 
it would appear that both prontosil soluble and stilphanilamide are 
distinctly helpful in the treatment of thi.s disease. 'J’here are eases in 
which recovery occurred in newly-born infants with bacteremia, and 
the fatality rate seems to he redueed in infants under (5 months of age. 
Furtlierinore, there is evidence that the lesion stops spreading and that 
the duration of fever is .shortened iti .some eases following the exhibition 
of the drug. While it is dillieult to decide just what elfeet these drugs 
liavc in individual cases, since the natural history of erysipelas varies 
so widely from case to ease, evidence in uecumulating that is highly 
sugge.stive of its hencficial effects. 

Hemolytic Streptococcal Bacteremia. When hemolytic .streptococ- 
cal infection is accompanied by bacten;mia, the prognosis is extremely 
grave. In general, the fatality rate is in the neighijorhood of 70%, 
although it varies with the site of the focus, the age of the patient, and 
the treatment employed. I have been able to collect 50 casc.s of l)ac- 
teremia from the literature, inchiding 12 cases of my own, in which 
bacteremia was observed in a patient trcalcfl with either prontosil 
soluble or snlphanilamide. The fatality rate in these eases was 32%, 
a figure that is distinctly lower than any nntreaterl group. These 
observations are to my mind among the most convincing that these 
drugs are of distinct value in hemolytic .streptococcal infection. 

Hemolytic Streptococcal Meningitis. ICvcryone is agreed that hemo- 
lytic streptococcal meningitis is tlic most serious of all hemolytic strep- 
tococcal infections. It has been established that the fatality rate in 
these cases is in tlie neigliborhood of 98%. From 1901 to 1937 there 
were HO recorded recoveries in tlic literature (Gniy,” Trachslcr'*). 
Since 1937 w-ith the introduction of prontosil soluble tliere arc at least 
40 cases reported that liave recovered, and rvliile it is too soon to say 
Avhat the fatality rate will be in this disease, it is safe to assume that 
more than one-lialf of tlie cases can be treated with a satisfactory out- 
come. These results are indeed very outstanding and remarkable. 

Tonsillitis and Scarlet Fever. So far there is little convincing evi- 
dence tliat the clinical course of scarlet fever or tonsillitis is affected 
by the use of sulphanilamide or prontosil soluble. Whether or not it 
will reduce the number of suppurative complications in this group of 
infections will liave to be decided from additional studies. 

In brief, then, there seems to be no doubt that sulphanilamide and 
related compounds have a profound effect on tlie course of hemolytic 
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streptococcal infections. The most striking effects have been observed 
in puerperal sepsis, hemolytic streptococcal meningitis, and in cases 
of bacteremia. There are other infections in which it is difficult to 
decide, or in which the present data are insufficient to draw an accurate 
conclusion. These include tonsillitis, sore throat, and erysipelas. 

Treatment of Meningococcal Infection. Following the observations 
of Proom,*® Brown,® Branham and Rosenthal,® and others that sulphan- 
ilamide and related compounds are capable of protecting mice against 
fatal infection when the mucin technique of Miller is used, these drugs 
have been employed in the treatment of meningococcal meningitis. 
As related above, sulphanilamide diffuses into the cerebrospinal fluid 
with ease when it is taken by mouth, and it is present in about 80 % of 
the concentration of the blood, so that it is not necessary to give it 
intraspinally. SchwentkeP^ reported a 15% fatality rate in 52 patients 
treated for meningococcal meningitis. Place'® of the South Department 
of the Boston City Hospital informs me that their fatality rate has been 
25 % in the cases treated with sulphanilamide alone. This is approxi- 
mately one-half the fatality rate obtained in both clinics from which 
the reports came when antiserum was used. I have treated 2 patients 
with excellent results. While it would be premature to say that sulphan- 
ilamide was as effective in the treatment of meningococcal infection 
as specific antiserum, the evidence available at present indicates that 
it is an effective form of treatment and it has the advantage that one 
does not have to introduce foreign protein to the cerebrospinal system. 

Treatment of Gonococcal Infection. Following the report of Colston 
and Dees’ a great many patients have been treated with sulphanilamide 
for gonococcal infection, including urethritis, cervicitis, "gonococcal 
ophthalmia, vulvovaginitis of children, pehdc peritonitis, and arthritis. 
The reports that have been witten concerning the results are somewhat 
conflicting. There seems to be no doubt that in some series of cases 
at least, one-half of the instances of urethritis are completely relieved 
within 7 days of treatment. In others, the course is more chronic and, 
in some, it seems to be completely ineffective. It has been emphasized 
on a number of occasions that following the administration of the drug 
by mouth, the discharge from the urethra diminishes, the symptoms 
subside, but gonococci can still be obtained from uretlual and prostatic 
exudates. These observations serve to emphasize the importance of 
careful examination of exudates for the presence of gonococci, even 
after the acute stage of the process has subsided. 

It has been found, from a study of the blood of patients receiving 
sulphanilamide, that the bactericidal power for the gonococcus increases 
greatly, and that this property of the blood is maintained as long as the 
drug is continued in adequate dosage. Moreover, it has heen possible 
in a few cases to sterilize infected sjmovial fluid within 2 days after 
the exhibition of the drug. From such studies it seems likely that 
sulphanilamide will he effective in preventing bacteremia, and that it 
will be an aid in clearing foci of infection. In spite of the reports in 
which failures have been recorded, there are good experimental and 
clinical reasons for believing that the use of this drug in the treatment 
of gonococcal infection will prove to be a most helpful therapeutic agent. 
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Treatment oi Urinary Tract IniccUona. Oiu* <'f the ci\!vraotiTi>ric 
features of sulphanilaiuide is its baeteriostutie eifeel on the growth t>f 
various bacteria. This projaTty has been ti.‘'e(i in tlie treatment of 
urinary tract infections due to li. roll, Urmnpliilu.f inj\itn\ztv, li, i>rotni.<t, 
and rn»r/'i/s. Ilchnholv’.'® also states tliut sulphanilamide is 

bactericidal and that it can 1)C used in the ae\ne stafre of tirinary tract 
infection. He maintains that it is active in an idkaline urine and cjin 
1)C used in the face of renal insufliciency. In his e.\perienc<* it lias harl 
favorable action in all of the infections c.vcept Sirrp. /aruhV. bliss an<l 
I^ng’ have reported failures with the use. of sulphanilamide in strejito- 
eoecal infections tine to (ironp 1) (bancelit'ld). ()nr experience with the 
drug indicates that the drug is bacteriostatic ami frequently reduce.s 
the number of organisms without firoducing a complete sterilization 
of the urine. In some eases, however, the organisms tlisajipear entirely 
during the administration of the <lrug and reapjiear once it is discon- 
tinued. In others, complete recovery follows and, in another grou[), 
no effect seems to be evident. That it is a drug of vahu' in these infec- 
tions, no one can deny, but it is entirely too early to say just what its 
field of greatest uscfnlne.ss will be in the future. 

Toxic Manifestations of Sulphanilamido. While sulphanilamitle ha.s 
a relatively low toxicity for animals if is known that certain individuals 
re.spond in a way that is c.xcecdingly alarming ami, indeed, dangerous. 
The variou.s toxic manifestations are summarized in Table 2. 


S.vm|itoiiii 

T.miu; 2. - 

'J'ltm' of 

T<»xic M ^sin>T\Tu>ss. 


nmj ^iRn“. 

niipcnrunrc. 

Treatment. 

Outcome. 

CyanoFis 

Naubca 
Vomit iuK 
Giddiness 
Wcakac.«s 

Fir-st or second 21 
hours 

First 2-1 hours or 
loiiRer 

None— unless there are 
«yni(>toins of imore.via; 
then diseontinue druc 
Kono — it is usually not 
severe enough ti> dis- 
eontimie flruu 

llecovery i« 
jirompl. 

Anemia 

3 to 7 days 

Slop clnut immediately 
Foiee fluids to .'1000 ce. 
daily 

Blood trauHfu.sions 

Bceover.v fioni 
blood triins- 
fu.sion. 

ARranuIo- 

cytosia 

Idtii day or later 

Stop druR 

Pcntnueleotidc 

Blootl trntisfusion 

I'nial in most 
eases. 

Fever 

7th to 0 th day 
Usually continues 
2 to C days 
Varies from 101° 
to 100° 

Diseontinue druK 

Force fluids 

Complete recov- 
ery. 

Skin ra.sh 

7th to 9th day 
Usually accom- 
panied by fever 

DLscontinuo drutc 

Force fluids 

Complete recov- 
ery. 


Cyanosis. Cyanosis of the skin and mucous membranes following 
the administration of sulphanilamide is exceedingly common and, in 
tact, when adequate dosage is given it is almost alw.ays present. It has 
been attributed to the presence of sulphhemoglobin and/or meth- 
hemoglobm m the blood as these pigments have been demonstrated 
by some investigators. In the vast majority of cases showing cyanosis 
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it is not possible to demonstrate either methemoglobin or sulphemo- 
globin in the blood by spectroscopic analysis. Marshall and Walzh’ 
have shown that the hemoglobin content of the blood in cyanotic indi- 
viduals is the same when it is determined by the oxygen capacity method 
as it is when the total iron content of the blood is determined. There was 
no evidence in most of the cases that they examined that abnormal 
pigments were present. It was also clear that the blood cells were not 
interfered with insofar as normal oxygen exchange was concerned. 
From these observations it was suggested by Marshall and Walzl that 
the cyanosis and the dark color of the blood when it is withdrawn from 
a vein is due to a black oxidation product which stains the red blood 
cells. In view of the fact that abnormal pigments have been found in 
the blood of some cyanotic indi\dduals and that they may appear soon 
after the administration of sulphates, such as magnesium or sodium 
sulphate, it is well to examine the blood of cyanotic indi\'iduals for 
abnormal pigments so that these do not accumulate in large enough 
amounts to prove deleterious to the tissues. Inasmuch as practically 
all of the patients receiving sulphanilamide become cyanotic and since 
there is no e^^dence that every indi\ddual who becomes cyanotic has 
sulph- OT methemoglobinemia, there are no good reasons for discontinu- 
ing the drug on account of the presence of cyanosis alone. 

Acidosis. One of the changes that take place in the blood following 
the use of these drugs is the development of a reduced carbon dioxide 
combining power and the symptoms of acidosis. To prevent this, 
sodium bicarbonate is usually given at the same time as the sulphan- 
ilamide. The precise mechanism by which acidosis is produced is not 
absolutely clear, although it is known that large amounts of sodium 
are lost in the urine in these patients. 

Hcmolyiic Anemia. One of the more serious complications that 
must be looked for is an acute hemolytic anemia. It was first described 
by Harvey and Janeway, ^ later by Kohn** and others, and we have 
observed 3 cases. From our OAvn experience and that of others the 
characteristic features of this complication are; (1) a rapidly progres- 
sive anemia coming on within 3 to 5 days follondng the administration 
of the drag; (2) polymorphonuclear leukocytosis; (3) jaundice and signs 
of diminished hepatic function in some cases; (4) prompt recovery 
following withdrawal of the drug, the use of blood transfusions, and 
forcing fluids to 3000 cc. a day. 

The anemia, which is often severe, may develop with great rapidity 
so that the erythrocyte count and hemoglobin content of the blood 
may decline to levels of 30 to 40% of normal within a few days after 
the drug has been started. This decline in the red cells is accompanied 
by the appearance of anisocytosis, pallor, many nucleated erythrocytes 
and reticulocytes. The total leukocyte count is usually increased, 
var^ang between 20,000 and 87,000 per c.mm. There are many imma- 
ture neutrophils and myelocytes; platelets are normal in number. 

Jaundice has been a feature of most of the patients showing anemia 
but it has not been present in all. Two of Harvej" and Janeway’s cases 
showed no jaundice clinically, although there was emdence of increased 
blood destruction as determined by the presence of increased mrobilino- 
gen in the stools and urine. Bile pigment appears in the urine of some 
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case? aucl there is cvulence of itupaired licpiitic rnnetion as fletenmncd 
hy the hroinsulphtluiloiti excretion tests. In a ca.se reported oy Kolin 

hemoclohiiinrtu was a fouttirc. , . 

In 1 case studied l\v ns tlie fraitiUty of the red cells m varymK eon- 
centrutions of .salt .solution was nonnai. The Dojiath-Landsleiner and 
the lluin plienomcna were not pre.sent, ^Ye were unable to detect any 
evidence of an intravascular hetnoly.sin. Ueenvery has followed the 
use of i)lood transfusions in all cases, but it is a ino.st serions coinph’ca- 


Iti brief, tlien. one of the coini>lications of this druy is a hemolytic 
anemia that occurs within the fir.sl '» <lays following treatment. It can 
nsnaily he controlled I>y discontinuing the drug, forcing the fluid intake 
to ilodo ce. a day, and* giving whole Idood transfusions. Inasmuch as 
it can develop rapidly and occur without jaundice, tlie lictnoglobin and 
erythrocyte count shotdd be followed carefully during the first week of 


treatment. 

Oplic Xritrid'i. Ibiey' described an isolated instance of optic nenriti.s 
occurring in a young girl, aged Hi, following snlpbanilamide. \ ision was 
reduced for a period of -J days. 'J'here was cent r/tl scotoma for red iind 
blue and relative scotoma hir white. This ap])eared after the use of o?ie 
tablet of sulphaniiamide. altliough .she bad received the drug on several 
previoxrs occasions for 2 day.s. Recovery was eoni)>lete fonowi?ig the 
withdrawal of the drug. 

Shin Eritpiiou-s' and Frrrr, Within 4 to 14 days, usually 7 to 10, 
following the administration of sulphaniiamide eutatieous eruptions 
with fever may appear and per.sist from 2 to 9 days. The (emporaturc 
may vary from normal to 100° 1'., the average being 101 ° to 108° F., am! 
this may per-sist from 2 to 0 day.s, usually 2 to 4. While in ahout one- 
half the cases the fc^'er is accompanied by an eruption, it may occur 
alone without any other .signs of toxic manifestations of drug reactiou. 

The skin rashes have varied cou.sidcrubly and have consisted of 
urticaria, exfoliative dermatitis, morbilliform eruption, edejua of the 
face and arms, licmorrhngic iind purpuric rashes, scurlalijiiform erup- 
tions, and in a few cases tlic eruption appcarcfl only after exposure to 
sunlight. All of the rashes usually cleared up completely following dis- 
continuance of the drug.- 

Agrannloqitosis. This is a most serious complication of siilplianil- 
amide therapy. With a few exceptions most of the reported cases 
have ended fatally. Several interesting and important features have 
been brought out from a study of tliesc cases. The first is that no case 
of agranulocytosis has been reported as occurring before the fourteenth 
to the sixteenth day .after the onset of treatment. It has also been 
stated that the leukocyte count frequently drops following the discon- 
tinuance of the drug. It is not abv.ays clear from the reported cases, 
however, that the decrease in the leukocyte count occurred in an abrupt 
manner, since leukocyte counts were not done daily. It is also a striking 
fact that wlien death occurred it usually did so witliin 2 to 3 days after 
the onset of agranulocytosis. Fatal cases serve to emphasize the im- 
portance of making repeated leukocyte counts in all individuals who are 
receiving the drug for a week or more. 
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Dosage of Drug. There is no absolute agreement concerning the 
dosage of sulphanilauiide. Most workers have elected to give the drug 
so that it will be present in the circulating blood in amounts of at least 
10 mg. per 100 cc. In general, we have usually given, as an initial dose, 
0.6 gm. per kilo of body weight and then followed this dose by 0.6 gm. 
every 4 hours. In most adults of average weight we have given 8 gm. 
during the first 24 hours. Usually after that time we continued the 
drug in daily doses of 4 gm. each. The sulphanilamide of the blood is 
determined every 2 days during its administration. Hemoglobin and 
leukocyte counts are done dailjL If the concentration in the blood 
increases above 10 mg. %, the dose is reduced. 

Chester S. Keeper, M.D. 
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CHRONIC GASTRITIS. 

Morgagni (1761) was the first to call attention to gastritis. After 
him, Broussais (1808) did a great deal of original work on this subject, 
and in his opinion gastritis was responsible for a number of conditions, 
such as septicemia, typhoid fever and meningitis; ascites, cerebral 
hemorrhage and pneumonia were considered by him to be complica- 
tions of gastritis. 

It was not long, however, until it was recognized that Broussais 
conception was erroneous; what he had considered to be gastritis was 
found to be postmortem changes. Beaumont enlarged the knowledge 
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of gastritis by his experimental contributions. The situation 
went a sudden change when Kussmaul invented tl>e gasiroseopc (IStw; 
and used it in tlie following year to examine the human stomach. Ihc 
subject of the experiment was a profe.ssional sword swallower. A rigid 
instrument was used, the lighting wa.s indirect, and no satisfactory 
view of the stomach was obtained. jMiekulicz. about ISM, again at- 
tempted gastroscopy with a rigid instrument, but the results were 
unsatisfactory. 

With the invention of the gastric tube, the anatomic conception of 
gastritis was relinqui.shed in favor of the functional conee])tinn. Hyper- 
secretion, hyperacidity, subacidity and anacidity liecame independent 
clinical units of what was considered to be nervous dyspepsia (Leiibe). 
Achylia gastrica was a.ssumed to be a jnirely functional ilisturbance. 
But the pendulum was found to .swing back to the anatomic eoncejition 
of the disease, and Haycm (1S92). Iiy preventing postmortem change.s, 
demonstrated the frequent occurrence of inllammation of the stomach. 

Hayem’s statements were confirmed by the development of gastric 
surgery, which furnished a large amount of material for study in the 
form of resected stomachs. Immediate fixation of resected specimens 
made it possible to rule out j)ostmortein changes. Later, improved 
methods of clinical investigation «werc develojjcd: roentgenology 
(Rendich, Fonsscil, Cole, Berg, Gutzeit) aiul gastroscopy (Schindler, 
Gutzeit, Korbsch, Henning) contributed greatly to the present knowl- 
edge of gastritis. 

In a symposium jircscnted before the Radiological Society of N'orth 
America the comparative value of gastroscopy and Roentgen examina- 
tion of the stomach was discussed; the theme of the discussion was 
largely the subject of chronic gastritis. Coincidental with the publica- 
tion of the papers of this .symposium, Ausprengcr and Kirklin presented 
a critical analysis of the roentgenologic aspects of this same subject. 

Note; A biblioRrapliy is nppoiuled coveritiR nil the rcfcreneo.s without .sj)0(>iric 
direction ns to the individunl rofcrcncc. 

Roentgenology is a comparatively new science. It honors the name 
of the discoverer of the new' light w’hich tvas the foundation of the 
science. He_ modestly ntimcd it the .r-rtiy and this appelation is 
still more w'idely used than that of roentgenology and its derivatives. 
The announcement of the discovery came in an elaborate description 
of the revolutionary new' ray printed in the morning edition of the 
Wiener Presse. The news was quickly copied by other continental 
papers and w'as cabled on the evening of January g] 1896, froip London 
to most of the civilized countries of the w'orld. The possibilities of the 
a'-ray as a diagnostic agent in medicine w'cre discussed before 
the Berlin Medical Society the day previous to, and before the Society 
of Internal Medicine in Berlin the day of the announcement of the 
discovery. By the end of February, 1896, the method was in compara- 
tively general use as a new diagnostic procedure in many countries. 

Hemmeter, writing on “Photography of the Human Stomach by the 
Roentgen Method” on June 18, 1896, quoted Becker as having suc- 
ceeded in making roentgenograms of the stomach and a loop of small 
intestine of a guinea pig by distending both with liquor plumbi sub- 
acetatis. Hemmeter suggested this same medium be introduced into 
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the viscus by means of a deglutible gutta-percha bag and withdrawn 
therefrom by aspiration. At that time he did not suggest bismuth, 
but used it later by intraviseeral insufflation. 

Loaded tubing passed into the stomach could do little more than 
outline its greater cur^^ature, but the position of the viscus rvas thereby 
roughly estimated. 

The suggestion to use the Roentgen method in the study of gastric 
motor function was made b5’' Bowditch in 189G. Among the first 
recorded scientific investigation of the gastro-intestinal tract by means 
of the Roentgen ray were those of W. B. Cannon. His first work on 
the movements of the stomach was presented before the American 
Physiological Society in MajL 1S97. Cats were employed in his re- 
searches by Cannon who wrote that “the mixing of a small quantity 
of subnitrate of bismuth with the food allows not only the contractions 
of the gastric wall, but also the movements of the gastric contents to be 
seen with the Roentgen ra^^s in the uninjured animal during normal 
digestion. An unsuspected nicety of mechanical action and a surprising 
sensitiveness to nervous conditions have thereby been disclosed.” 
Cannon’s preliminary report (May, 1897) antedated the work of Roux 
and Balthazard on frogs, dogs and man. 

In September, 1899, Williams,, assisted by Cannon, fed 2 children 
subnitrate of bismuth mixed with bread and milk and made observa- 
tions, with the aid of a fluorescent screen, of the movements of the stom- 
ach during respiration and of the changes in shape during digestion. 
In a third child that he e.xamined, using the fiuoroscope, he also made 
roentgenograms at intervals of 1 to 2 hours. Williams observed the 
intestinal tract using capsules filled with opaque material and the colon 
with rectum-injected air. 

Boas and Levy-Dorn (1896) conducted screen studies, using contrast 
capsules, and Benedict (1898) observed by fluoroscopic screen the 
intra-alimentary behavior of capsules containing reduced iron and 
attempted to localize them by making roentgenograms. 

Lester Leonard (1897), by washing out the stomach and introducing 
bismuth, was able to show, in a case of gastroptosis “the area of the 
stomach through the bones of the pelvis.” 

Rieder (1904) advocated in a published paper the ingestion of large 
doses of subnitrate of bismuth, which he demonstrated to be entirely 
harmless, as a substitute for artificial insufflation of the stomach with 
gas, a method not entirely devoid of danger. By means of this method 
it was possible to demonstrate roentgenopaphically, in the most de- 
tailed manner, the contour, as well as the size, shape and position of the 
different parts of the gastro-intestinal canal. Moreover, he stated, 
the motor functions could similarly be studied ; according to the experi- 
mental work of Pavlow on dogs, the motor movements were the same 
for bismuth as for milk and water. Rieder prophesied that the extensive 
use of the Roentgen procedure in the e.xamination of the digestive tract 
would be of great value in the field of medical practice and would in the 
future contribute materially to the support of the diagnosis of gastric 
and intestinal diseases. This work furnished a stimulus to contemporary 
investigation and sounded an early note of prediction as to the future 
importance of this function of radiology. 
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Hcinnictcr (l!K)i>) iMihlishcd ilic rc.sult.s of his resoiurhe.s. He pvo- 
dviecd ulcers in ralihils aiid rats r.vpcrinirntally by crratiuK a (lefort 
in the jjastric lining and coated llic dotuidrd .snrfaer witli subnitratr of 
bismvub and. after closiuj: the tthdoiuen, was able to visualize this 
region by means of tlic llocnlgon ray. Ih* then surcoedod in tietnon- 
strating such exj^erimentahv prod\u*ed denudations i>y introdjicijig a 
bismuth suspension into the stomaeli of the imiimd through a tube and 
stutlying tliem by nuoroscoj)ie observation. By having jtatient.s drink 
svieh a barium suspension, with (lie stomach empty, he succeeded in 
visualizing an ulcer in '4 cases*. 1 of his jiatients was ojicratcd on and the 
roentgenologic findings were ronrirmcd. 

Heiche (1900) dcmonstnited an accessory pocket, created by jierfora- 
lion of a gastric ulcer on to the pancreas. He fdso established the fact 
of gastric retention to a pathologic degree as a result of gastric tdccr. 

Haudek (1010) clahorated upon and popidarizcf! the llocntgcn 
method of fiingnosis. He verilied its practical value iti uumerous cases 
that were proved to he correct hy .surgical iuvcstig.-iliou or at autopsy. 
Haudek, and later Ei.sicr, referred to the signifieanre of the spastic 
contractions of the muscnlaturc oliscrvcfl in immy c.'isc.s with muco.sal 
ulceration. These contractions not infrequently led to tlie development 
of a functional hour-glass stomach, wliieh existed for year.s without 
producing cicatricial coutniction. 

Fonssell (1912) initiated (he study of mucosal relief patterns and 
showed that the rugal folds of the stomach hiid an indepeiulenl moelia- 
nistn, so that (hey varied from time to time on account of active move- 
ments of the mucous memhruuc itself throughout tlie entire alimentary 
canal, and were due to contractions of tlie mnseidaris muoo.sa. Tho.se 
occurred independently of the rhythmic conlraclion.s of the muscular 
coat. Eislcr and Link (1921) were able to domonstrale tlicse fold.s in all 
normal and most abnormal eases. The exceptions were casc.s of marked 
dilatation of the stomach, with excessive liypcrsccrction, ami \vIiero in- 
filtrations of the stomach had produced flestruetion of the nmcou.s 
membrane. 

Schwarz (190S), in order to be certain that the entire stomach, includ- 
ing the pylorus, was completely filled by means of the opaque mixture, 
determined that the best means of doing this was hy ilemonstrating 
the pre.sence of the bismuth beyond the eonfinc.s of the stomach itself. 
Such evidence would enable the investigator to study the pylorus in 
its entirety and to prove the alwence of obstruction at the pyloric outlet. 
By working along this line he succeeded in showing the duodenum 
roentgenographically. He stated that while tlie fir-st portion of tlie 
duodenum could be well filled, the bismuth passed rapidly through the 
descending and horizontal parts. He also made the highly significant 
and accurate statement that this first portion of the duodenum was 
almost the exclusive location for peptic ulcer of the duodenum. 

Percy Brown (1933) summarized the foregoing review with these 
words; “With such a prelude as to alimentary visceral topography, to be 
amplified soon and later by Cole, Mills, Carman, Lc Wald and otliers, 
was ushered in the more detailed radiology of the dige.stive structures, 
and the field became a lodestone of attraction for tlie new compass- 
needle of discovery.” 
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In this field at least two schools of thought and practice developed, 
one was essential to that of the other, and both to the advancement of 
roentgenology. One was basically roentgenoscopic (fluoroscopic 
observation) and depended upon its radiographic records for confirma- 
tion. The other founded its diagnostic opinion upon the direct evidence 
of disease as shown graphically in repeated or seriated exposure records. 

Carefully compiled and accurately checked records are available to 
prove the efficiency of the combined roentgenoscopic and roentgeno- 
graphic method. A study of these records also reveals that there still 
remains a field for investigation by other methods with potentials 
beyond those of the roentgenologic method. 

In the successive years of the most recent decade 17% of the total 
number of patients registered in The Mayo Clinic had symptoms be- 
because of which they were sent for roentgenologic study of the esoph- 
agus, stomach and duodenum. The roentgenologic findings were nega- 
tive in 11.3% of the total registration (66.3% of those e.xamined). 
Approximately 7 % of the patients with negative roentgenologic findings 
had surgical investigation for biliary or other tract lesions, many of 
which frequently produce reflex symptoms in the stomach. In the 
remaining 59.3% of examined patients showing negative findings the 
inference remained that their symptoms were due to some reflex cause 
or some functional disorder; this group would seem to offer the most 
fertile field for further investigation by such a method as gastroscopy. 

The announcement of the Wolf-Schindler flexible gastroscope in 1932 
revived interest in attempts to diagnose lesions of the stomach by 
direct visualization. The flexibility of this new instrument, invented 
by Schindler, made the procedure relatively easy and safe. Heretofore 
most physicians felt that the results obtained did not justify the diffi- 
culties and the dangers encountered in passing the instrument. 

The consensus expressed in this symposium was that the chief 
value of gastroscopy was in the study of the finer changes in the 
gastric mucosa; its greatest value probably being in the recognition of 
chronic gastritis, a definite disease entity in which the changes in the 
mucosa are smaller than in ulcer and cancer, and, therefore, less easily 
reeognized by Roentgen ray e.xamination. The gastroscopic appear- 
ances of hypertrophic gastritis, chronic gastritis with ulcerating erosions 
and atrophic gastritis were described and said to be typical. 

Schindler stated that in most cases the roentgenogram of the gastric 
mucosa bears little resemblance to the pattern seen by the gastro- 
scopist, and sometimes changes clearly demonstrable at repeated 
gastroscopie examinations may be entirely imperceptible to the roent- 
genologist. Conversely, the roentgenologist sometimes sees changes 
that are invisible to the gastroscopist. He considered gastroscopy as 
best suited to the study of the mucosa, roentgenology best suited to the 
study of the gastrie tissues. 

In Schatzki’s experience, a discrepancy between Roentgen findings 
and gastroseopy was rather rare when changes typical of hypertfophic 
gastritis were demonstrated by Roentgen examination. The converse 
was much more common. A large number of patients with an appear- 
ance of hypertrophic gastritis by gastroscopy showed a normal Roentgen 
picture. The changes in these cases apparently involved the mucosa 
more than the submucosa. Mucosal relief studies by the Roentgen 
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method mny suggest a normal stomach where giistroseopy will reveal 
marked atrophy. L'ieerative gastritis is cliaraeterr/.ia l>y 
superficial erosions; the sludlowness of the erosions and the marked 
degree of accompanying gastric secretion usually prevents denionstia- 

tion of this lesion by the Roentgen method. r i a 

Sehataki summarized the advantages and disadvantages of hotli 
methods as he had observed them from the standpoint of the roentgeno- 
logist in 7 years' close oooiieralion with gastroseojiists. Gastroseojiv 
is by far the best method of examination for gastritis. It is done with 
precise instrument.s, such as lense.s and mirrors, giving the same ojitii'al 
impression as the naked eye. It is even superior, ns it givi's a slightly 
magnified image, .-\nothor advantage of gastro.seo])y is the ability lo 
see colors; additional help is alTorded where ditVerenees in color arc a 
factor in the making of a diagnosis. The Roentgen examination, on 
the other hand, is easier to make. Iws <langerous, and therefore more 
suited to routine investigation. It is po.ssilile to demonstrate all por- 
tions of the stomach by the Roentgen method, whereas it i.s diflieult, 
sometimes even impossible, to see parts of the fundus or the lesser 
curvature of the antrum by gastroscopy. The routine oliservtition of 
peristalsis of the whole stomach and the impression olitaincd by manual 
palpation which gives information concerning Ilexibility or rigidity of 
the wall lend an important advantage to the Roentgen method. Both 
methods may be combined to advantage in the control gastroscopic 
examination of the .surroumling surfaces and of the crater base to decide 
the question of malignancy in some ulcers. Gastroscopy is superior in 
the observation of the final healing of the mucosa in gastric ulcers. In 
the differential diagnosis between hypertrophic gastritis and dilTuse 
cancerous or lymphomatous infiltrations gastroscopic examination 
may be. an important factor in the final decision. Finally, it is worth- 
while to mention that gastroscopic control may correct obvious mis- 
takes in Roentgen ray examination and interpretation, 

Kirklin, while welcoming any method that would disclose and identify 
lesions that esc.apc roentgenologic revelation and recognition, considered 
the margin of potential improvement to be narrow. Tlie gro.ss lesions, 
including the advanced cancers and benign new growths, have such 
striking roentgenologic characteristic.s, demonstrable even by the 
simplest technique, that few errors in diagnosis are pcrmi.ssibic. The 
study of the mucosal pattern has long been a part of the standard 
routine of roentgenoscopy and by it any gastric lesion, whether ulcera- 
tive or tumefactive, that visibly alters the internal topography of the 
stomach is demonstrable even wlien llie diameter of the lesion is only a 
few millimeters, and any failure to find it should be charged against the 
examiner and not against the method. Inspection of the duodenal bulb 
is an essential feature of the gastric examination and cannot be efl'ected 
with the gastroscope. Gastroscopy ns a routine in examination of the 
stomach will not be warranted Until it has been shown conclusively 
that it is more uniformly accurate in diagnosis than roentgenoscopy 
and is attended with as little risk to the patient. When medical roent- 
genology was new it suffered from the enthusiastic claims of its ardent 
practitioners and its progress was retarded. It was to be hoped that 
this history would not be repeated in the case of gastroscopy. 

Charles G. Sutherland, M.D. 
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The Efiect of Diet Upon Host Resistance to Enteritidis Infection. 
Charles F. Church, Claire Foster, and Dorothy W. Asher 
(Department of Pediatrics, University of Pennsylvania, and the Chil- 
dren’s Hospital of Philadelphia). The survival curves of groups of 
mice inoculated vdth a strain of Salmonella enteritidis by stomach tube 
were reproducible and showed no variation beyond normal statistical 
error, proAuded the following conditions were uniform: (1) genetic 
background; (2) physical environment; (3) diet. Variation in any one 
of these factors may result in altered survival. 

The distribution of the infecting organism in the tissues of mice 
on the same diet was found to be essentially the same whether the host 
was of the A-hne (90% suridval) or the D-line (30% suridval). The 
parasite ivas found in cultures of the mesenteric glands of both lines, 
on the second day after inoculation, and successively invaded the spleen, 
axillary and submaxillary lymph nodes, liver and kidney. The organ- 
ism Avas recoA^ered from the heart in 4 out of 20 A-mice and in 5 out of 
20 D-mice. 

The Steenbock diet and the Sherman diet Avere found almost equally 
satisfactorji for groAvth and reproduction of D-mice. HoweA^er, progen- 
ies from mothers on the Steenbock diet shoAA'ed consistently higher 
surAUA'al follovung inoculation than progenies from mothers on the Sher- 
man diet. This difference persisted when the young from tAA'o maternal 
diets Ai'ere changed to the same purified diet beginning 2 AA'eeks before 
inoculation. Changing the progeny at Aveaning from the Steenbock 
to the Sherman diet did not diminish resistance. The diet of the mother 
during pregnancy and lactation thus appears to be a factor of great 
importance in iniSuencing the surAUA'a! of the offspring on exposure to 
risk of infection. 


The Action of Cyanide and of Oxygen Lack on Glomerular Function 
in the Perfused Frog’s Kidney. L. V. Beck and A. N. Richards 
(Laboratory of Pharmacology, UniA^ersity of Pennsyl Amnia). The 
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oliguria rrcquciitly produced iji the surviving frog’s kidney by arterial 
perfusion with cyanide-Ringcr or with oxygen-free Ringer is, as a rule, 
tiot accompanied bv a corresponding deerciise in arterial jterfusion flow. 
This phenomenon, ascribctl by some to depression of secretory processes 
in the glomerular membrane, has becti made the basis of their belief 
that glomcndar urine is a secretion and not a filtrate. Our experiments, 
like those of Adolph on asphyxia, indicate that arterial vessels which 
supplv glomeruli are constri('ted by CX or Oi-laek whereas extra-renid 
vessels (c. j/., lumbar tirteries, ureteral branches of the urogcnitid 
arteries) siinultaneously pcrftised, are not constricted or tire dilated. 
In consctiuence, glomerular perfusion and glotucrular capilhiry pressure 
may be decreased by these agencies without corresponding decrease in 
total arterial perfusion flow and the phenonn'iion referred to is not 
inconsistent with the doctrine of glomerular filtration. 

Experiments on Water Diuresis. AuTitfu M. W-ai-kku (Laboratory 
of Pluirmacology. University of Ikmnsylvania). The c.xjieriment.s 
concerned themselves with the theory tiiat alterations in urine volume 
are dictated liy changes in the production of an antifliuretic hormone 
by the posterior lobe of the pituitary gland. The results of the expi'ri- 
ments were not such as to substantiate the theory. 

1. It Ava.s found that completely pituitarectomized cats mul rats 
respond to forced water administration and water deprivation by 
changes in urine volume which arc very comparable to those exhibited 
by the stime animals before operation. 

2. Gilman and Goodman’s finding of an antidiurctic substatu'c in 
the urine of dehydrated rat.s {J. Phyaiol., 90, 371, 1937) is Confirmed; 
but the incompleteness with which r.ats excrete injected pituitrin, the 
relative instability of pituitrin in rat urine at pH exceeding .o.O, and the 
ease with which pituitrin dialyzes out of thin cellophane membranes 
argue against the substance being derived from the iiituitary gland. 
Further, a similar antidiuretic substance has been found in the urine 
of pituitarectomized rats and cats and of liydrated rats, cats and 
rabbits. 

3. The subcutaneous injection of rvatcr into rats produces a diuresis 
quantitatively similar to that produced by the oral administration of 
water in similar amounts. The subeutancous injection of hypertonic 
sodium chloride solutions delays or arrests a Avater diuresis; this anti- 
diuretic efi’ect is shared to some e.xtent by hypertonic glucose solutions 
but not by solutions of urea, potassium chloride, or sodium chloride. 


Localization and Physiological Significance of the Aortic Chemo- 
receptors in the Dog. Julius H. Comroe, Jr., und William H. F. 
Addison (Laboratories of Pharmacology and Anatomy, University 
of Pennsylvania). Comparison of the effects of anoxia ‘(produced by 
N 2 O inhalation, intravenous cyanide and lobelinc) upon respiration and 
circulation before and after carotid denervation in 48 dogs showed: 
(a) the intense hyperpnea always produced by these agents was greatly 
reduced after carotid denervation in Cl%; moderately reduced in 28%; 
only slightly reduced in 31%; (f>) the hypertension produced by these 
agents however was invariably intensified after carotid denervation. 
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This residual hyperpnea and marked hj^pertension were always abol- 
ished by subsequent vagotomy. Even if the carotid innervation was 
intact, vagotomy alone usually abolished the hypertension produced 
bj^ anoxia. Therefore, though the hyperpnea of anoxia is produced 
mainly carotid bodj' reflexes (and to a lesser extent, aortic body 
reflexes), the hypertension of anoxia is produced by reflexes arising 
chiefly in the aortic, and to a lesser extent in the carotid, chemorecep- 
tors. The latter exceptionally produce marked reflex hypertension, but 
only if the opposing reflex bradycardia is eliminated by vagotomy. 

By means of intraaortic injections of lobeline and cyanide, after 
carotid denervation, the aortic chemoreceptors were localized in the 
Aortic Body {Paraganglion Aorficuni Supracardiale). This body 
(similar in structure to the carotid body) lies on the dorsocaudal 
aspect of the ascending aorta at the level of the brachiocephalic orifice, 
and receives blood directly from a short aortic branch. The afferent 
nervous pathways are over both A'agodepressors ; electrical stimulation of 
the fibers to the right vagus reproduces the typical aortic body response 
— marked hypertension and hyperpnea (similar to that produced by in- 
traaortic cj'anide after carotid denervation). Just as the carotid body 
chemoreceptors are separable from the carotid sinus pressure-receptors, 
so the aortic body is separable from the aortic arch pressure-receptors. 
The McDowall reflex may be due to stimulation of the aortic body 
by anoxia, for these pressor impulses may be abruptly removed not 
only by vagotomy but frequently by oxygen inhalation. 
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Fon a number of years Petri and coworkers®''’*'®”’' liavc studied 
the anemia produced in adult dogs following total extirpation or 
elective resections of the stomach and the proximal part of the duo- 
denum. The original purpose of tliese e^^Ierime^^s was to produce 
a macroc.’^Tic anemia in the experimental animals, but thus far 
the resulting anemia has been limited to the microcytic variety. 
When extirpation was limited to the pylorus and the i)roximal part 
of the duodenum a non-fatal condition was produced which showed 
a tendency to remission. Tlicsc animals showed, as a rule, only 
large and sharply defined areas of complete loss of hair on the trunk 
(reminding one of alopecia areata) with pronounced pigmentation 
of the skin. Achylia and simple anemia were noted. However, 
when the vcntriculus plus the portion of the duodenum containing 
Brunner's glands was removed in 8 pups (5 to 0 months old) we 
observed in each a characteiLstic clinical and pathologic picture. 
To summarize, these puppies developed extreme emaciation with 
arrest of growth,^ salivation, calcium want, coprophagy, muscular 
atrophy, change in posture (adduction of hind legs, rounded back) 
and stiff wobbling gait, and a marked degree of simple anemia. In 

* These studies' were carried out with the aid of a Ri’ant from thp Micliaplsen Fund. 

VPi,. 195, NO. 0. — jcifi:, logs 
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addition, there developed marked changes in the skin consisting of 
symmetrical loss of hair, a scaly eczema-like hyperkeratosis, and 
slight pigmentation. On the other hand, the appetite and defeca- 
tion were normal. Death occurred as a rule within 4 to 12 months, 
but 1 animal lived for 19 months. The anatomic lesions consisted 
of nerve cell degeneration in the central nervous system, spinal 
ganglia and peripheral nerves, hypoplasia or even aplasia of the 
bone marrow, and moderate hyperplasia of lymph glands. 

This clinical and pathologic picture bears so much resemblance to 
chronic fatal human pellagra that we have provisionally designated 
it as “experimental chronic pellagra from extirpation of the stomach” 
in the dog. 

The course of the disease in these animals was not influenced by 
the daily administration of 10 gm. of yeast extract plus 12 to 18 gm. 
of “ABC-D inmalt.”* On the other hand, the administration of 
human gastric juice alone gave a prompt improvement in the con- 
dition of the animal (especially in the skin). These observations, 
we believe, demonstrate the presence of an “intrinsic” gastric 
factor in the puppies necessary for maintaining a normal skin and 
nervous system. 

Experiments^ were then devised to test this observation in man. 
A group of patients having chronic endogenous pellagra or “alco- 
holic” polyneuritis were selected whose condition failed to improve 
when given an abundant diet plus the oral administration of vitamin 
B-complex preparations. When human gastric juice (100 cc. 3 times 
daily), press juice of swine stomach (80 cc. 2 times daily), or a 
preparation of dried swine stomach (Ventriculin, MCO) was sub- 
stituted for the vitamin B-complex preparation a rapid clinical 
recovery resulted except in the mental symptoms. 

At about the same time similar therapeutic observations in 
patients with pellagra or polyneuritis have been carried out respec- 
tively by Sydenstricker and collaborators’^ and by Douthwaite,^ 
who obtained similar results by administration of human gastric 
juice in their patients. Thus our view concerning the absence of an 
“intrinsic gastric factor” in some patients having pellagra and related 
conditions, based originally on animal experiments, has found sup- 
port not only in our own observations but in clinical investigations 
by other observers. 

From the findings of our previous experimental and supplementary 
clinical-therapeutic studies, plus the investigations of Sydenstricker 
et al, and Douthwaite, we think that the presence of a special factor 
in the stomach required to maintain a healtliy skin and nervous 
system has been demonstrated in dog and man. Particulars as to its 
nature and mechanism are not yet definable, although it may prop- 

* Preparation manufactured by Ferrosan, Ltd. (Copenhagen), containing 1680 
internat. units vitamin A, 30 internal, units vitamin Bi, 4 internal, units vitamin Bj, 
SO internat. units vitamin C, and 120 internat. units vitamin D per 12 gm. 
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erly be designated ns a “P” factor, ^^c have found it reasonable 
to identify it entirely or in part with neuropoietin. one of the com- 
ponents (if the antipernieious anemia principle, and cons(‘quently 
to regard some oi the clinical symptoms and pathologic-anatomical 
changes in Addisonian jiernicious anemia as etiologically and (piali- 
tatively identical with pellagra and jiolynenritis. ^^hether it be 
justified to group these affections as one neurocutaneous s\’mptom 
complex is a question that will have to be settled by further clinical 
and therapeutic investigations. 

liccause of the therapeutic efliea('y of swine stomach preparations 
in the above mentioned diseases, and in view of our previous exjieri- 
inental results obtained in puppies, it seems natural to expect that 
swine would jirove particularly suitable subjects for further experi- 
mentation along these lines. 

Studies on gastrectomi/.ed swine have been reported by Bence,' 
Maison and Ivy,'' Goodman and collaborators,' and lastly by \\ ater- 
man and collaborators,''' aiming chiefly at clinical changes in the 
hemopoietic system in the direction of pernicious anemia. No 
skin or nervous signs or .symptoms were rcjjorted. In our ex])eri- 
ments, thc.se changes of the .skin and in the nervou.s system only 
occurred when the operation was perfonned in ])U])])ics. 'J'herefore 
we have repeated these experiments in Dani.sh “bacon-swine.” 
The purpose of this study is to demonstrate e.xperimental elfeet.s of 
removal of the “P” factor in another animal than the dog, and com- 
pare the pathologic picture produced with simil/irly j^rodneed lesions 
in the dog and with le.sions of i)ellagra and related conditions in 
man. 

Experimental Conditions. Tlie entire .stoinneh was removed, and c.so])h- 
ago-jejunostomy was performed in the swine. At Die time of tlie operation 
tlie.se swine were G weeks old. The G control and G test animals were given 
the same unre.stricted diet plus 12 to 18 gm. of “ABC-D inmalt” and .G gm. of 
cod-liver oil daily. 

Course of Illness, The animals operated upon appeared normal 
during the first 1 to 2 months. The ap])etite was excellent and 
defecaticin was normal. Within a couple of months after the opera- 
tion various changes developed. The jiigs showed signs of intense 
universal itcliing. They ate the cement of the pen in which they 
were confined (calcium want?). A pronounced inhibition of growth 
gradually assumed the character oi complete arrest of growth, 
finally becoming extreme emaciation (Fig. 1). The hair of the 
animals was lost in part, the remaining hairs became long, and lost 
its lustre, reminding one of sheep’s wool; a layer of browni.sh oily 
material was deposited on the skin. In some cases, the skin showed 
flat, rather large, warty plaques; but, in contrast to the previous 
experiments on dogs, pigmentation of the skin was not observed, 
perhaps because the pigs were penned up with but little access to 
the open air. The shape, posture and gait of these pigs were grad- 
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ually altered; the hind legs appeared relatii^ely long, the back was 
markedl.y bent, and the gait became stiff and staggering. There 
appeared to be some muscular atrophy of the extremities. In the 
last months of tlie experiment there was a pronounced inA'oh'ement 
of the central nervous system, manifesting itself almost perman- 
ent fibrillary twitchings, contractures of the extremities, localized 
spasms, and almost ataxic gait. Diarrhea developed terminally. 
There further appeared a ver^’’ severe degree of microcytic hypo- 
chromic anemia. Hyperglobulinemia was demonstrated in 2 
animals. The animals died suddenly, sometimes following a brief 
period of somnolence, after an observation period ranging from 13| 
to 17| months. In these experiments, the fully developed chronic 
disease was not influenced in general by administering liver extract* 
intramuscularly or bj' stomach preparations per os. Following 
administration of these preparations, as reported in a previous 
paper, a pronounced reticulocyte response was noted which was 
not followed by improvement in the degree of anemia. 

Pathologic-anaiomical Changes. On autopsy, these animals pre- 
sented in composite a large number of changes, forming a rather 
varied picture. ♦. 

The common macroscopic changes observed include arrest of 
gro'wtli, anemia, emaciation, complete loss of adipose tissue, moder- 
ate muscular atrophy, and changes in the skin, involving loss of 
hair. In addition, there was atrophy of the thyroid, and slight 
chronic inflammatory changes in the mucous membrane of the 
tongue. The site of the esophago-jejunostomy had healed well, 
presenting no dilatation, nor any remnants of gastric mucosa worth 
mentiomng. 

The microscopic changes in the nervous system of tlie gastrec- 
tomized pigs were qualitatively alike, but quantitatively variable. 
They were conspicuous in the central nervous system and the spinal 
ganglia (Fig. 2), but less pronounced in the peripheral nerves. The 
clianges consisted of various degenerative phenomena in the nerve 
cells, e. g., vacuolization of the protoplasm, alteration of tlie Nissl 
structure, eccentric position of the nuclei, or even kain'orrhe.xis. 
In the neri'e fibers the myeline degeneration. was of a diffuse char- 
acter but of slight degree. Finall3^ there was a conspicuous dilata- 
tion of the small blood-vessels (Fig. 3) with thickening of their 
walls. These findings, on the whole, corresponded to those found in 
gastrectomized puppies. 

In a majority of these animals the spleen had undergone atrophj'. 
The lymph glands contained a good many plasma cells or eosinophil 
leukocytes, but were not enlarged. The bone marrow was gelatin- 
ous, red in color (in the femur) or grai'ish-A'ellow (in the tibia)-. 
On microscopic examination, the marrow was found to be markedlj" 

* Hcpsol Fortior, manufactured Ijy Medicinalco, Ltd. (MCO), Copenhagen. 







Fig. 3.— Spinal cord of gastrectomized swine, showing dilatation and thickening of 

central blood-vessels. 
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edematous, with dilatation of the blood-vessels, llic number of 
cells in the inurrow \v<is vnrinblc in the individual aiiiinals, the feinui 
showed n “fat” marrow rich in cells, while the marrow of the tibia 
was almost free from specific cells. The number of specific bone- 
marrow cells was rather scanty, with a distribution c;orrespoudi\^P' 
to that ohserved in adult animals. Nucleated red cells were rela- 


tivclv few in number. 

A minority of the.se animals, on the other hand, presented a mod- 
erate or marked hyiierplasia of the spleen and lynpdi Khmds. d'hese 
organs showed a marked plasma-cell metaplasia and a more scanty 
number of myeloid elements. In 1 animal, the bone marrow was 
the site of diffuse fibrosis with scattered small islands of marrow 
cells; another animal showed a diffuse marked hyj)crplasia of the 
bone marrow, though without any ])ronounccd ]nrdoininancc of 
nucleated red cells. The latter animal .showed also cirrhosis of the 
liver, of “Hanot’s” type. It was in the 2 latter animals that hypor- 
globulincmia was encountered, and in the.se the inhibition of growth 
was di.stinctly less pronounced than in the other animals. 

Finally, other special changes were seen in 1 or more of the 0 
animals in this group, namely: tendency to transudation (subcu- 
taneous edema, hydrothorax, ascites), hypertroj)hy of the heart, 
hyaline degeneration of the glomeruli of the kidneys, eellnlar 
infiltrations (presumably myeloid) in the testis and liver (partly 
with beginning cirrhosis?), hyperkeratosis, and marked osteojmrosis. 

Discussion. By removjd of the stomach in young ])ig.s it is po.s- 
sibleto produce a number of diverse, severe, clinical and ])nthologic- 
anatomical changes. Tlie picture is characterized in particular 
by arrest of growth, skin changes, hypochromic microcytic anemia, 
and degenerative changes in the central nervous sy.stem. 

The present experiments have afforded an additional proof of the 
far-reaching significance of the stomach to the organism, especially 
during grpwth, indicating the })rcscncc of a specific factor in the 
stomach concerned with maintaining a healthy skin and .nciu’otis 
system. Whether, for instance, the coincident abolition of the 
hydrochloric acid production directly or indirectly ])lays a part in 
the development of some of the diverse changes here observed is a 
question that remains open for the present. In their features and 
course, the changes observed in our pigs deviate in nearly every 
respect from the findings reported by other invc.stigators in' experi- 
ments with a similar technique. This difference no doubt is attribut- 
able to the young age of our pigs at the time of the o]mration. 

Young pigs, like ours, may safely be characterized as suitable 
experimental subjects for further studies on the relation of the 
stomach to the changes in the skin and nervous systems, as' in pella- 
gra, and may supplement our knowledge of the relation of the stom- 
ach to pernicious anemia, as well as on the pathogenesis and possible 
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etiologic explanation of several of the concomitant phenomena here 
observed. In addition, the e.xperimental and clinical-therapeutic 
studies Ave have carried out thus far illustrate the general risk to the 
organism that may be involved in extensive resection of the stomach, 
especially in relatively young patients. 

The condition of hyperglobulinemia Avith preponderant plasma- 
cell metaplasia of the spleen and lymph glands as observed in 2 of 
om- animals lends experimental support to the hypothesis advanced 
by Bing and Plum- concerning the causal aspects of the hyperprotein- 
emias. Finally, in vieAV of the reticulocytic reaction AA'hich the 
animals haA'c shoAvn to administration of liA'er and stomach prepa- 
rations, as mentioned in a previous pappr,® our experiments suggest 
the possibility of elaborating a biologic method for determination 
of the potency of “antipernicious” preparations and their possible 
variations in action. 

Summary. OperatiAm remoAml of the stomach in 6 pigs, 6 AA'eeks 
old, giAms rise to a number of severe clinical and pathologic-anatomi- 
cal changes that may be interpreted as phenomena similar to those 
fo.und in human pellagra. Conspicuons features in this condition 
are arrest of groAAi;h, hjTAochromic microcytic anemia, and extensive 
changes in the skin and in the central nervous system. In addition, 
there Avere inconstant diverse changes, as hyperproteinemia, plasma- 
cell metaplasia of the spleen and lymph glands, cirrhosis of the 
liver, osteoporosis, and other phenomena. 

In principle, the 'results of these experiments correspond to our 
findings in previous studies on pups, further suggesting the presence 
of a specific factor in the stomach of SAvine, dog, and man AAdiich is 
required to maintain the skin and central nervous system in a normal 
healthy state. 
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OBSERVATIONS ON THE ETIOLOGY OF THE TOXEMIAS OF 

PREGNANCY. 

IV. The Primary Role of the Plasma Proteins in 
Conditioning Water retention and Edema For- 
NiATioN IN Normal and “Toxemic" Pregnancy.^ 

By Maurice B. Strau.ss, M.D., 

IXRTUUCTOIl IN XIEDICINEi IIAIIVAIU) MKI>1CAI. HCHIKJl.J JIINIOU \ IHITINI. VIIII'ICIAN, 
UOSTON CITY HOSJMTAI.I IlESEAtlCH I'lU.I.OW, THOIINDIKE MEMOIIIAI. I.AIH>IlATOU\ , 

IlOHTON, MAHH. 

(From the Thorndike Moinorinl Lnborntory, Second nnd Fourth Mcdieul Services 
(Harvard), Boston City Hos/ntal. and llie Deparlinent of Medicine, 

Harvard Medical School.) 

The importance of water retention in “toxemia’’ of jwegnane.v 
has been previously einpliasized.®'’-''''' Tliis condition is, of course, 
to he (Ufferentiatccl from vnscuhr or roim) di.sea.se a.s.sociated with 
pregnancy. It has been pointed out that “toxemic’’ manifesta- 
tions may be relieved by decreasing water retention'''’ or exaggerated 
by inducing further water retention.''^' 

Previous obsert’ations''"’ indicatetl that the cliief factor respon- 
sible for water retention in pregnancy is a lowering of the colloid 
osmotic pre.ssure of the plasma due to hyjiojn'oteinemia. Ilowcu’cr, 
in view of the rather widely held beliefs that water retention in 
pregnancy depends upon hormonal or renal® disturbances, the 
present study was undertaken to establish conclusively that it is 
the plasma protein level whicli is the jjrimary and most important 
factor involved in water retention in both normal and “toxemic” 
pregnancy. 

The presence or absence of gross edema is an extremely crude 
measure of water retention. It is well known that one individual 
may show visible edema following the retention of only 2 or 3 kg. 
of water, whereas another patient may conceal in the body ti.ssues 
5 or 6 kg. of retained Avater. Tlie literature contains maiiy refer- 
ences to a so-called critical level of the plasma proteins', below 
which edema occurs. Tlie recent studies of Weech and his asso- 
ciates,'' however, indicate that water retention proceeds uniformly 
pari-passn with the decline in the plasma-protein level of dogs on 
protein-deficient diets and that the first appearance of manifest 
edema is nqt associated with any sudden or marked increase in 
water retention. 

The evidence in favor of hypoproteinemia as the chief cause of 
water retention in pregnancy may be summarized at this point. 
1, The amount of Avater retained by pregnant Avomen during the 
administration of sodium salts®® is inversely proportional to the 
colloid osmotic pressure of their plasma proteins.®" 2, Pregnant 

* This study was aided in part by a Rrant from the AVilliam W. Welling! on Momor- 
ml Research Fund of the Harvard Medical School. 
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women with hypoproteinemia, even though they have no manifest 
edema, lose weight readily ascribable to water loss when placed 
upon a diet containing daily 260 gm. of protein and an adequate 
number of calories.'" 3, It has been determined by an analysis of 
data'" that the amount of body weight lost is very roughly in 
inverse proportion to the level of the colloid osmotic pressure of the 
plasma proteins. The lack of better correlation may be ascribed, 
among other factors, to the absence of a preliminary period of 
stabilization following admission to the hospital, to the absence of 
any control of the salt intake, and to the fact that at the time the 
observations were made, the chemical methods used to determine 
the quantitative amounts of plasma albumin and total protein were 
by no means as uniformly accurate as at present. Further, blood 
was withdrawn for these determinations on the patient’s first day 
in the hospital, whereas for the data to be presented here it was not 
taken until the patient had become stabilized as far as fluid exchange 
was concerned after several days on the hospital ward. 

Methods. Twenty women in the last trimester of pregnancy were 
selected for study. They included 3 normal pregnant women and 1 each 
diagnosed as having chronic glomerulonephritis, acute pyelonephritis, 
chrome pyeloneplnitis and polycystic kidneys; 8 women had essential 
arterial hypertension and 5 “toxemia” of pregnancy. Upon admission to 
the ward the patients were placed upon house diets without restrictions of 
any sort. They were not confined to bed. Salt and water were permitted 
ad lib. No sodium bicarbonate was allowed, nor were saline cathartics 
permitted, since it has been shown’ that at least magnesium sulphate may 
act as an acidifying diuretic in patients with edema. The patients were 
weighed each morning before breakfast. The arterial blood pressure was 
measured after the patients had been at rest in a chair for 20 minutes. 
Blood was not withdrawn for the determination of the plasma proteins 
until the third or fourth morning in the hospital, when the patient’s weight 
had become relatively constant. The women were reemnbent for at least 
20 minutes before the blood was withdrawn without stasis from an ante- 
cubital vein. The_ venous pressure was determined at the same time by 
the method of Moritz and von Tabora. By a micromodification of Howe’s 
method the plasma albumin and the total plasma protein concentrations 
were determined on blood to which a uniform amount of potassium oxalate 
had been added to prevent coagulation. It is believed that all of the above 
precautions are essential if quantitatively accurate results are to be obtained. 
After the preliminary period of obsenmtion was completed each patient 
received 1500 cc. of skimmed milk daily for 5 days as the only food. Each 
was encouraged to take whatever water she desired. No limitation or 
forcing of fluids was permitted. The skinuned milk regime \vas employed 
because it was par excellence an ideally uniform, low-sodium diet. Other 
types of low-sodium diets are likely to be unpalatable and therefore varia- 
tions ill food intake (and hence salt intake) occur. Furthermore, none of 
the patients seriously objected to this r4gime, nor did disturbing symptoms 
from lack of food occur. Fifteen hundred cubic centimeters of skimmed 
milk contain approximately 0.57 gm. of sodium, 2.14 gm. of potassium, 
2.14 gm. of calcium and 0.18 gm. of magnesium, together with 53 gm. of 
protein, 73 gm. of carbohydrate and 10 gm. of fat, with a total of 600 cal- 
ories. The choice of a low-sodium rdgime was, of course, based on the 
previous observation that the administration of sodium in excess resulted 
in water retention." 
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Results. Eacli of the 20 women lost weight during the period of 
5 days when tliey had only milk. In the chart is shown the pei" 
centage of the original body weight which was lost. This was 
caleulafed by subtracting the weight on the morning of the sixth 
day from the weight oh the morning of the first day of the skimmed 
milk regime and dividing the result by the latter weiglit. The per- 
centage weight loss for each patient has been plotted against the 
calculated colloid osmotic pressure® of that patient’s plasma pro- 
teins. The correlation is remarkably good, and establishes the 
primary importance in these 20 women of the ])lasma-protcin level 
in conditioning water retention. In every instance in which visible 
edema was present this disappeared. It is, however, worthy of 
note that some patients without manifest edema. lost as much as 
8 pounds of Aveight, apparently water. 

In the 12 patients who were diagnosed as having primary vascular 
or renal disease and in the 3 normal women no consistent cll’ect of 
that milk regime upon blood pressure, albuminuria, or symptoms 
was noted. In the 5 patients with “toxemia” of pregnancy, 
sjTnptoms such as headache and visual disturlianccs abated, the 
blood pressures returned to normal and albuminuria decreased. 
These latter women were placed on a relatiix'ly salt-free, loO-gm. 
protein diet following the skimmed milk regime. Under this ther- 
apy they continued to remain free of edema and “toxemic” signs 
and symptoms. Studies made 0 or more weeks postpartum failed 
to reveal evidence of vascular or renal disease. On the other hand, 
the 12 women considered to have vascular or renal disease during 
pregnancy all continued to show hypertension or urinary abnor- 
malities later. 

Complete data on the relation of water retention to arterial hyper- 
tension in pregnancy will be reported at a later date. 

Discussion. These 20 patients’ food contained daily only 600 cal- 
ories. One must thus ask how much of the weight loss in 5 days 
may be ascribed to the burning of body fat. Such loss depends 
upon the Aveight of the patient .and tlie total metabolism. The 
total metabolisrd of patients at rest on a hospital Avard can hardly 
be more than basal 4-20%, Pregnancy raises the metabolism by 
approximately an additional 20%. To insure against underestima- 
tion, calculation of the theorciic weight loss from the burning of 
body fat hi these patients has been made on a basis of basal require- 
ments 4-50%. Nineteen of these 20 Avomen Aveighed betAveen 
120 and 170 pounds. A 600-calory intake for 5 days should theo- 
retically result in a loss of 1.47% weight in a 120-pound subject 
and a loss of 1.66% weight in a 170-pound subject from the burning 

* Since this paper was submitted for publication 22 additional pregnant women 
have been studied, 10 of whom had “toxemia" of pregnancy. Those 10 women all 
showed a return of blood pressure to normal and a subsidonco of “toxemic” symp- 
toms concomitant with the loss of retained water, while the 12 women with primary 
vascular or renal disease showed no consistent change. 
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of bodj" fat. Since the difference is but 0.19%, it is apparent that 
this factor does not enter into the great differences in the amounts 
of weight lost by these subjects, and that at most it can account 
for less than 2% of the total weight loss. Further, these patients 
showed no tendency to regain their lost wfeight when placed on 
sodium-poor but adequate caloric diets. Two patients, not included 
in this report because they were not placed on the skimmed milk 
regime, were, however, given relatively sodium-free diets containing 
adequate calories. Each lost essentially the same amount of weight 
as did patients on the milk regime with similar plasma osmotic 
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Chart I. — Percentage weight loss in 5 days during the administration of 1500 cc. 
of skimmed milk daily plotted ag.ainst the colloid osmotic (oncotic) pressure of the 
plasma proteins. 


pressures. Lastly, 1 patient who lost 6.3% of her bod.y weight on 
the milk regime was allowed to partake of a house diet with sodium 
chloride taken freely. After she regained her original weight she 
was again placed on the milk regime, but with 6.3 gm.-of sodium 
(as the bicarbonate) added. Only 0.9% of weight was lost in this 
5-day period. 

It is thus apparent that the weight losses observed in these 
patients represent essentially a loss of retained water, and that the 
amount lost is a measure of the amount originally retained. 

hluch has been written concerning the role of the pituitary anti- 
diuretic hormone in inducing water retention in pregnancy.* More 
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recently other liormones^ have l)een sliown capable of causin/,' 
change's in water nietabolisin. No proof lias bt'cn olVered which 
has withstood critical cxaniination that any liornioncs aio inxoKcd 
in water retention in iirepnaney. Certainly the data here iirescnted 
do not require the assumption of lionnoiial in/hicncc. ^ It is known 
that anemia per .sc, irrespeetive of the jilasma jn-otein level/’ can 
condition water retention. One of the patients in this study lyas 
observed twice on a .skimmed milk regime. I )nring the first iicriod 
-(not included in this reiiort) her hemoglobin was .‘57% (Salili) 
(.5.70 gm. per 100 cc.). vShe lost S% of her body weight in 5 day.s 
and her diffuse generalized edema disappeared. The plasma-jirolcin 
level at this time was such that the calculated osmotic jiressnre was 
2.51 mm. of water. Later, when after treatment as an ont-])atient 
her hemoglobin was 72% (11.2 gm. per 100 cc.) she returned with 
a calculated osmotic pressure of 227 nun. of w.'iter but no edema. 
This time she lost OTily .2.2% of ixaiy weight while taking for 5 days 
a diet consisting only of 1500 cc. of .skinnneil milk. 

It is also well known that hypojmitcincmic water retention, both 
in animals and humans, may not be amenable to lhera]>y either by 
sodium withdrawal or acidifying diuretics if the level of the ])lasmii 
proteins is exceedingly low. A patient with “toxemia” of i)reg- 
nancy and a calculated osmotic pressure of but 1.50 mm. of water 
lost only 2% of body weight on the skimmed milk regime and only 
1% additional when ammonium chloride'’'* was added. She con- 
tinued to have generalized edema, hypertension and otluT to.vemic 
symptoms. Labor was induced. Six M'eeks later her weight was 
2S pounds less, edema absent, blood pre.ssure normal, and urine 
free of albumin. 

There is no question hut that acute glomerulonei)hritis and 
probably certain other rare ty|)es of renal lesions juay result in 
edema apart from an elfect on the i)lasma proteins. 1 Iowc\'cr, acute 
glomerulonephritis has an incidence of less than 1 in 5000 preg- 
nancies.- None of the ])atients reported here sulfcred from this 
condition. Furthermore, the edema fluid of ac'utc glomerulo- 
nephritis has a high-protein content whereas the edema fluid of 
pregnancy toxemias is of low-protein content. 

The patients suffering from acute pyeloncjdiritis, chronic pyelo- 
nephritis, polycystic kidneys and glomerulonephritis each lost 
weight in proportion to their plasma-protein levels. It is, there- 
fore, apparent that at least in these 4 patients water retention was 
unrelated to the renal condition except insofar as the latter affected 
the plasma-protein level. 

An elevated intracapillary pressure brought about through arteri- 
olar dilatation from a lack of vitamin Bi as in beriberi may be 

Two similar patients have been obsotved since this papci was submitted, 
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accompanied by edema. That this is not the cause of edema in 
pregnancy toxemias has been indicated in the preceding paper.®' 
Likendse an increased intracapillary pressure due to a large increase 
in venous pressure as in congestive right heart failure may cause 
edema. Data on patients vith heart failure have not been included 
in this report. No patient had a pressure in the antecubital vein 
greater than 15 cm. of water. 

The role of increased venous pressure in the legs during the last 
trimester of pregnancy in producing local edema is obvious. Many 
pregnant women vdll lose weight upon being put to bed and some 
merely through a restriction of activity, presumably from alteration 
in the femoral venous pressure. There is no doubt that ambulator}' 
hospital existence represents a definite restriction of activity, but 
this is of no concern in connection with the observations reported 
here because the same restriction of acti\'ity was present during the 
preliminary control period. 

It is thus apparent that in the absence of severe anemia, congestive 
heart failure and acute glomerulonephritis, water retention in both 
normal and “toxemic” pregnancy depends essentially on the level 
of the plasma proteins and may be influenced, as in non-pregnant 
patients and laborator}' animals, by changes in the intake of elec- 
trolj-tes, chief of which is sodium. Thus, water retention in preg- 
nancy does not differ from water retention in the non-pregnant. 

Conclusions. 1. T\Tiether there is manifest edema or not, water 
retention is nevertheless present in greater or less degree in a large 
proportion of women during the last trimester of pregnancy. It may 
amount to as much as 10% of body weight. 

2. This water retention is primarily conditioned by the level of 
the plasma proteins. The amount of water retained is in inverse 
proportion to the osmotic pressure of the plasma proteins. 

3. Unless the plasma proteins are below a certain level, a regime 
consisting of 1500 cc. of skimmed mflk daily, and hence extremely 
low in sodium but relatively high in calcium and potassium, will 
result in the elimination of retained water. 

The writer is indebted to the \'isiting surgeons and house staff of the Obstetrical 
Sendee of the Boston City Hospital for their cooperation which made this study 
possible. 

Miss Alargaret A. Adams performed the chemical determinations reported in this 
paper. 
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THE SEDIMENTOMETER. 

A Photographic Recorder of the Suspension Stability 
OF THE Erythrocyte, 

By 1V,renge (AfELB.), jM.B.C.B. (Lonh.), 

HONOnAnV VISITING niYRICIAN, ri(r.RTON HAU, SANATOnniM, NU. MAinSTONi;, ki:nt, 

ENGUAND; CEINICAT, AS‘‘1STANT to MEDICAI, OUT-I’ATIENT 7)i;i'AUT.Mr.NT, 
king's COM-EOE HOSITTAt., EONIION, E.NV.I.ANIl. 

The erythrocyte s\ispe.nsioji stabilily test has long passed Bic 
initial experiiiiciital stage ami is mw recognized throughout the 
world as a routine lalDoratory investigation of practical service to 
medical clinics. In many articles favoraldc reports will be found 
on its value in tuberculosis,'* rhetnnatic carditis,' rheumatoid 
arthritis and allied complaints, syphilis, various infective conditions 
and gynecologic lesions,^ Frequent repetition of the test is advisable 
and it then becomes a reliable indicator of the changing reactions 
of the patient to infective processes. Thus in pulmonary tuhercu- 
iosis Trail" has found the repetition of sedimentation tests at regular 
intervals to be of considerable value in assessing the prognosis of 
sanatorium eases, and other writei's'' have confirmed the abnormal 
sedimentation rate in afebrile tuberculous patients with slowly 
progressive disease. It is owing to its extensive use that tlic 
erythrocyte sedimentation test has been made as simple as ])ossii)Ic 
by making a single observation at the end of 1 liour’s sedimentation. 
On the other hand, it is realized that to obtain more accurate infor- 
mation it is necessary to take frequent readings. Thus Cutler- 
in particular stresses the importance of observing the rate of sedi- 
mentation in the early stages; this he achieves by recording readings 
every 5 minutes; the results are then recorded in the form of a p'nph, 
an impressive picture being obtained of the rate of fall of the cellular 
element of the blood. 

Such a sedimentation test, involving personal readings every 
5 minutes, tliough simple enough to perform, takes up much of a 
clinician’s time, the more so if it is to be frequently re])eatcd. It is 
not surprising that mechanical devices have been made to record 
result automatically.'' But so far as^thc writer is aware tliesc have 
not been sufficiently practical to be Widely used; thus Sulkowitch'® 
devised an apparatus wdiich worked by throwing a shadow outline 
. of the sedimenting blood on sensitized paper mounted on a kino- 
graphic drum. Using a somewhat similar apparatus the author was 
confronted with practical difficulties. As the beam of light traversed 
the clear plasma layer above the sedimenting blood, diffusion of 
this light often gave a poorly defined silhouette. In addition, the 
standardized electric light had to be carefully controlled so that it 
was necessary to place the apparatus in a light-proof compartment 
m order to exclude daylight. The instrument was thus made bulky 
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while the need both of a dark room for loading and of a mechanism 
for automatic switching off the light at the end of the exposure period 
added further complications. On the other hand, such an apparatus 
takes a continuous record from a number of sedimentation tubes. 
Other investigators® now photograph a number of tubes at the end 
of a convenient time period. This method requires a short focusing 
camera and a special mechanism for operating the lens shutter. 
Ride,^ using a Leica camera, has made an apparatus which takes 
multiple pictures at 6-minute intervals. Judging from his brief 
description the mechanism must be costlj'' and in order to obtain 
consecutive recordings of the individual tubes, each photograph 
must be read in turn and the- results plotted on graph paper. The 
author has combined both the silhouette and camera methods to 
produce a compact instrument in which many of the advantages of 
both methods are included. 



Fig. 1.— The sedimentometer. The photographic plate is loaded through the 
door {B) into the moving stage (which can be seen just to the left of the door). 
This stage is caused to move by releasing the pin (IS), and the image of the tubes (C) is 
received on the photographic plate when the shutters (D) are opened. 


Description of Sedimentometer. As prewouslji described,® the new 
apparatus known as the “sedimentometer” (Fig. 1) actually photographs 
the sedimentation tube on a moving light sensitive surface. To achieve 
this, light obtained from any reasonable source, including daylight, passes 
through a frosted glass window in the sedimentometer. It then falls on a 
slpt holding the sedimentation tube. The light is readily transmitted 
through the clear plasma layer but is blocked out by the opaque mass of 
red cells belo\v. Behind the sedimentation tube is a single lens; this 
throws an image of that part of the tube above the sedimenting cellular 
lajier on to a light sensitive surface behind a narrow vertical slot at the 
back of the apparatus. On making a short exposure a narrow vertical 
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pliotograph is obtained. This will .show n small free s|wcc above the {|uul 
level', immediately below that the meniscus will be .seen as a tbm while 
line. Beneath the meniscus is the clear plasma layer with the millimeter 
graduations of the sedimentation tube showing through. Fmally, a shartily 
defined margin accurately indicate.^ the ujiper surface of the opatjue cellular 
la3'er. But to obhain a continuous rceonl of the blood fall, the photo- 
graphic paper must be mounted on a moving stage. A simple clockwork 
mechanism drives tiiis stage which carries an ordinary caniera'jilate holder 
loaded wk!'. vl-.-t ■ :v, ; ;■ ■ Thus in the scdimenlometer, coincident 

with the ■.■■■ ■■■■ ■ ■ 'i ■- in the tube, sensitized jiapcr will travel 

past the tube image which can only fall on the paper through the vertical 
light slot. A contimious and accurate ]i!iotoHcdimcntatitm graph is thus 
obtained. In the standard macliinc, during the short time required for 
preparation of the specimen and withdrawal of the covering slide of the 
plate holder, the movable stage is kept locked at zero position, but on 
closure of a side-door movement of the stage commence.s'. It then travels 
at a rate of GO mm. an hour. The author now records time markings by 
placing a traiisiiarent jiiccc of film in front of the sensitized })aper when 
the plate liolder.s are loaded. Opaque vertical lines are drawn on this 
film so that everj' 10 minutes one of the.se pas.«cs the light, slot. After 
development not onlj' arc the millimeter graduations of the tube recorded 
but also tlic.se time markings, so that the print is uctuallj' a comjileted 
grapli (Fig. 2). Bctouching is tlie,rcfovc unnecessary. 

A scdimentomclcr may lie built to record any typo of tube, but for 
compactness, shorter tubes of 50 mm. or lc.ss in length are the most suitable. 
This Cutler tccliiiiciuc"-^ has been adopted as a .standard. By iirojccting 
an image twice the actual size on to a stage moving at a rate of 00 min. 
an liour, the plioto.scdimenlation curve will conform to the recognized 
Cutler standards. Speed and magnification can, of cour.se, be varied. In 
a multiple scdimcntomctcr 4 Cutler tubes can be recorded on quarter plate 
size paper; then the images would have to be the same .size a.s the tulios 
and the stage made to travel at the rale of 30 mm. an hour. The rcsiilfant 
curves, though .smaller in size, would be pro])ortionally identical with those 
of the standard scdimcntoineter. B.y use of the fonnnla 1) = 2/3 IjM 
(where D equals the distance traveled by the stage in an hour, Ij the 
length of the tube, and M the magnification) any of the shorter tulics will 
give ajjproximately the same results. For tubes longer than 50 mm., 
however, this formula needs .sliglit modification. 

Discussion. A comparative study of sedimentation graplis from 
tubes of different lengths will help to explain the variations of their 
respective curves. The typical vertical enr\'e of Cutler (]?ig. 3), 
indicating very rapid sedimentation, coiusisls of a short pre-sedi- 
mentation period when the fall is very slight, a true sedimentation 
period of rapid fall, and finallj' a packing stage when the curve 
flattens out. In a longer tube the pre-sedimentation jrcriod is 
approxiraatel.y the same, but the sedimentation period is continued 
almost throughout the wdiole liour and to obtain a packing stage 
proportionate to the Cutler curve, observation must be continued 
beyond 1 hour. To appb' it for longer tubes, the aljove formula is 
therefore modified b.y not onl.y increasing the time of exposure but 
also by causing the stage to move at a slower speed. In the case 
of a 100-mm. tube,’® wlicn using a magnification of 1, the time of 
exposure should be 90 minutes and in that time the stage should 
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travel 60 mm. If curves of 50- and 100-mm. columns of the same 
blood are superimposed in this manner, they will be found more 
or less to coincide (Figs. 4 and 5). As the pre-sedimentation time 
is approximately the same in both tubes, the vertical curve in the 



Fig. 4. — Sedimentation curves of three different samples of blood to illustrate 
text. The unbroken lines represent the 50 mm. curves and the interrupted lines 
the 100 mm. curves. 



Fig. 5. — Sedimentation curves drawn as in Fig. 4. Note that the 100 mm. vertical 
curve is hero much steeper than the 50 mm. curve. 
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case of the longer tube will be much steeper (Fig. o); this .sboiiltl 
prove rather advantageous. The readings in the grajihs shown were 
obtained by an (d)server before any snob relationship was thought 
of, and the records are taken at random from a scries of 10 samples.' 
It is possible that by furl her increase of the exposure period any 
length of tube greater than 100 mm. may, also be used. Hitherto 
there has been much confusion owing to inability to compare the 
re.sults obtained by dill'eront. methods, but with the introduction of 
the sedimentometer, it is possible in most cases to record curves that 
will conform to those standardized by the Cutler techniciue. Fur- 
thermore, it is hojied that the instrument will be of some value iu 
introducing the crvthrocyte suspension stability te.st as a routine 
iu medical clinics, especially tuberculosis dispemsaries. Judging from 
a small personal scries of repeated sedimentation tests performed on 
over 100 tuberculous patients, all of whom were kept under close 
.supervision (including j)hysical. bactcriologic and radiologic exam- 
inations), the Cutler method has been fouml to corre.spond aeeur- 
ately to the clinical conditions of the patient. Again and again 
a fall in the .sedimentation curve has been found to herald a bout of 
activity. Becau.se of this close correlation, the Cutler method has 
been adopted as a standard in the sedimentometer. 

Summary. 3'he value of multiple readings when observing the 
suspension .stability of the erythrocyte is emjdiasized and the need 
of an ai)paratns for automatic recording suggested. 

The working ]n'incii)lcs of such instruments that are at present 
used in laboratories arc briefly outlined. For coin’enience these are 
referred to as the .silhouette and camera methods. 

A new and compact apparatus known ns the “.sedimentometer” 
. is described. This gives a continuous photosedimentation curve 
which conforms to recognized Cutler curves. The essential modifi- 
cations are described to indicate how the sedimentometer may be 
used to record the suspension stability test in tubes of varying 
lengths. 

The avithor is indebted to Dr. McDouKidl. Mcdici\l Director of Preston Ilnll, for 
permission to nse the rciidirif's publisliod in this article. He is Kratoful to Dr.s. .1. C. 
Crawford and W. E. Fitzgerald, also the Ellis Optical Company (the maniifacturer.s) 
and otliers, for their lielidul suKKCStion.s; and to Messrs, llawksley &. Sons, Ltd., of 
17, New Cavendish Street, London, W.l., the distributors of the sodimcntoincter. 
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For some years there has appeared an increasing number of 
papers on blood sedimentation, emphasizing the necessity of cor- 
recting for anemia to make possible a more accurate evaluation of 
the sedimentation test. Those who advocate “correction” main- 
tain that anemia materially increases the sedimentation rate, so 
that the latter reflects not only the activity of the disease but also 
the cell concentration. They further assume that the anemia factor 
can be isolated and corrected for by simply subtracting sufficient 
plasma to bring the volume percentage to 47 % or the cell count to 
5,000,000 before performing the test. The difference between the 
sedimentation rate of the corrected and the uncorrected or anemia 
sample is believed to represent the increased sedimentation brought 
about by the anemia factor itself. Formulae liave been proposed 
and graphs and tables constructed in an attempt to simplify the 
computation of just how much of any particular sedimentation 
rate is due to the associated anemia. 

The present study was undertakemto determine the justification 
of current efforts to correct for anemia. The answer is best sought 
in an understanding of the mechanism of blood sedimentation. 

Blood Sedimentation and Roideavx Formation. Although the 
mechanism of blood sedimentation is only partially understood, 
certain facts are available. Suitable experiments easily show that 
the plasma, or the medium in which the cells are suspended, is 
primarily responsible for the rapid settling, and not the number, 
size or shape of the erythrocytes. The rate of settling can be con- 
trolled at will by altering the suspension medium, thus showing 
that the cells play only a passive role. 

When the behavior of settling cells is studied under different 
conditions the essential difference is that those settling rapidly form 
large aggregates or rouleaux, a fact emphasized by Fahraeus, Ponder 
and others, while in slowly settling blood the ability of erj'thro- 
cytes to form aggregates is slight (Figs. 1 and 2). A reasonable 

* Presented before the Section on Medicine of the College of Physicians of Phila- 
delphia, October 25, 1937. 
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rclationslup cun be established between tlie degree oi’ rouleaux 
formation or size of aggregate and the rajiidity of sediinentation in 
blood with intermediate settling (Experiments I to XVI, iuel.)> 



Flo. 1.— Rouleaux formation in alowly setlin)cntinK blood. 



Fig. 2. Rouleaux formation in rapidly sodinicnting blood. 
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Experiment I. Interchange of Cells and Plasma. When cehs of slo^yly 
sedimenting blood (Fig. 3, a) are transferred to plasma of rapidly settling 
blood (Fig. 3, b) thej'^ settle rapidly (Fig. 3,c) ; whereas, when cells of rapidly 
sedimenting blood (Fig. 3 b) are transferred to plasma of slowly sedimenting 
blood (Fig. 3a) they settle slowly (Fig. 3 d). The number of cells and hema- 
tocrit findings, indicated in Figure 3 as volume .percentage, are approxi- 
mately the same in the transferred sample as in the original blood. 



Eig. 3. — Experiment I. Interchange of cells and plasma. 


The following table lists the average and the maximum number of cells 
per rouleaux, and the percentage of cells engaged in rouleaux formation 
under the different conditions of the experiment. 


Graph A (slow cells, slow plasma) . 

Average 
No. of 
celb per 
aCBregate. 

2 

iMaximiim 
No. of 
cells per 
aggregate. 

2 

% of cells 
engaged in 
rouleaux* 
formation, 
5 

Graph D (fast cells, slow plasma) . 

2 

2 

5 

Graph C (slow cells, fast plasma) . 

. 20 

55 

97 

Graph B (fast cells, fast plasma) 

. , 25 

45 

90 


* "With occasional exceptions, all rouleaux studies were made by adding equal 
parts of s.aline to the blood and placing this mixture on a glass slide with a cover slip. 
This procedure uniformly diminished rouleaux formation to a range that facilitated 
the visual differentiation of the tendency to rouleaux formation of any sample of 
blood. It was found by trial and error that 50% of saline and 50% of blood was 
just about the optimum proportion. 'With a lesser percentage of saline, all bloods 
form large rouleaux, and are distinguished from one another only with difficulty. 
On the other hand, if too high a percentage of saline is used, the tendency of all 
bloods to form rouleaux is verj’ materially diminished or lost. 
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Experiment H. Enjlhrociile^ of rapidl’i mlmcnliii!; blood ampaidcd in 
physiologic sfdl soluUon oml resuspended in plnsmtt of Ifw ongyiai omd. 

the pliistna of rapidly .settling blond (l-'ig. 4 a) is replaced with physio- 
loeic salt snliifion, there is a jirogrcssive slciwinK in the «eithn|' of the red 
cells (Fie;. 4 b) until sodiinontation is almost inhibited with a dilution of four 
parts of saline to one part of “fast” plasma of rajiidly settliiiR blood (I- ip;. 4 c). 
When resusiionded in the orip;innl fast plasma the cells again sediiiiciit fast 
(Fig. 4 (/). 



Fig. 4. iLxperimcnt II. Addition of physiologic salt solution to rapidly settling blood. 


As m the previous expenmeut, the difference in behavior of the red cells 
lies in their ability to fornr aggregates. In plasma diluted with saline, they 
fail form rouleaux. In “fast” plasma they form rouleaux readily. The 
number of cells in suspension remained the same throughout the experi- 
ment. Other details are omitted to conserve space. 

Experiment HI. Red cells of rapidly sedimentmg blood suspended in 
Rt7igers solution and then resuspended in “fast plasma:’ Results with 
Ringer s solution are identical with those obtained in physiologic salt 
solution. 
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Experiment IV. Addition of lecithin to rapidly settling blood. When 
lecithin (1 mg. to 1 cc. of blood) was added to rapidly sedimenting blood, 
the red cells which previously settled rapidlj’’ (Fig. 5 a) failed to sediment 
but remained in suspension indefinitely (Fig. 5 b). When the lecithin- 
treated cells were carefully washed with saline and resuspended in “fast” 
plasma they again settled rapidly (Fig. 5 c). 



In the presence of lecithin the cells failed to form rouleaux, but regained 
that power in “fast” plasma. An interesting observation in the lecithin- 
treated cells was the inflated appearance of the red cells, even after repeated 
washing with saline. The aggregates of the latter consisted of fewer cells, 
but each aggregate appeared to weigh approximately the same as the aggre- 
gates with more cells of the original sample of rapidly settling blood, hence tlie 
rate of sedinlentation was approximately the same. The percentage of cells 
engaged in rouleaux formation was the same in both samples of blood. 
This observation furnishes additional support to the statement that the 
rapidity of settling is Independent of the size or shape of the individual 
cell, but depends on the total mass of the formed aggregate. 

Tile following table lists the average and the maximum number of cells 
per aggregate and tlie percentage of cells engaged in rouleaux formation. 


Average 
No. of 
cells per 
aggregate. 


Maximum 
No. of 
cells per 
aggregate. 


% of cells 
engaged in 
rouleaux 
formation. 


GTap\\ A (viTtaUeved, fast scUUnR blood) .20 40 0) 

Graph B (lecithin treated blood) . . No rouleaux formation 

Graph C (washed lecithin colls in fast plasma) 5 22 85 
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Experiments V, VI, and VU. Additiou of sodiutti olc(dc, hilc roUr or 
formaldehyde. Wlien socliiiin olcatc, Idle sails or fornialdoliyclc was added 
to rapidly scttliiip; blood, scdiincntation was practically inhibited and rcsiilbs 
were identical w ith tl iosc obtained with lecithin. 

Experiment Vm. Addition of acacia to .doirly .RcUliny blood, n hen 
acacia was added to slowly settlinp; blood, the erythrocytes which previously 
settled slowly (Fig. G «) then settled rapidly. As inore acacia was added 
the rate of settling was incrca.^ed proportionulcly (I'lg. G h, acacia, 1 jiart; 
blood, 0 parts; Fig. G c, acacia, 1 part; blood, 4 parts). When the acacia- 
tre.ated cells were washed in saline and resuspended in “.‘•low” jilasnia they 
again .‘sedimented .sknvlj', although not as slowly as the unaltered cells 



Fig. 0.— Expeiiment VIII. Addition of nrariu to 8hn\ly settlinp; Wood. 


(Fig. 6 d_and c). The rapidity of settling of red cells is intimately bound up 
with their ability to form rouleaux. 

The following talilc lists the average and the maximum number of cells 
per rouleaux, and the percentage of the cells engaged in roiile.au.\’ formation 
under the different conditions of experiment. 


Graph A (iinaltcrcd, slow settling blood) 

Avoraco 

No. of 
cells Per 
nRRrcBnlc. 

Mnximum 
No. of 
cells per 
ngKregate. 

% of cells 
cnKiiRed in 
roulciiux 
formation. 

2 

3 

5 

Graph B (acacia-treated blood 1 9) 

. 15 

40 

70 

Graph C (acacia-treated blood 1 4) 

30 

90 

95 

Graph D (acacia cells in slow plasma) 

3 

0 

30 

Graph E (acacia cells in slow plasma) . 

. 3 

6 

30 
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Experiments K, X, and XI. Addition of agar, casein or gelatin to 
slowly settling blood. When one of the above hydrocolloids was added to 
slowly settUng blood, sedimentation was increased and the results were 
similar to those obtained with acacia. 

Experiments Xn and XTTI. Sedimentation in dejibrinated blood and in 
plasma after heat coagulation. Sedimentation of red cells continued fast 
in defibrinated plasma of rapidly settling blood (Fig. 7 c) and in the plasma 
of rapidly settling blood from which fibrinogen had been removed by heat 
coagulation (Fig. 7 b). The tendency to rouleaux formation was only 
slightly interfered with. Figure la is the unaltered fast-settling blood. 



Fig. I. Experiments XII and XIII. Sedimentation in defibrinated blood and in 
plasma after heat coagulation. 

The following table lists the average number and the maximum number 
of cells per aggregate, and the percentage of cells engaged in rouleaux 
formation. 


Graph B (heat coagulated plasma) 
Graph C (defibrinated plasma) . 


Average 

^laximum 

% of cells 

No. of 

No. of 

engaged in 

cells per 

cells per 

rouleaux 

aseregate. 

aggregate. 

formation. 

I) . 25 

60 

98 

. . 25 

60 

98 

. . 15 

40 

§5 
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Experiment XIV. Influence of tivic on rapidity of blood scdimcnlolion. 

It is well known that the .sedimentation phenomenon disappears with 
time when blood is permitted to stand at room tcmiicraturc. Cell.s which 
previously settled rapidly will in time refuse to settle, ^^ hcn the red cells 
which did not sediment were rosusjiended in fast plasma, they again settled 
rapidl}'. Rapidity of sedimentation was once again intimately bound up 
with rouleaux formation. Details arc omitted to conserve sjiace. 

Experiment XV. Fchtionship of rouleaux formation to sedmentahon 
velocity and of rouleaux formation to red cell count. ]?lood sedimentation 
determinations were made on 104 iiidivichials, for the most part nnsclcctcd 
hospital patients. The sedimentation velocity (drop in inillimeters per 
unit of time) was determined for each blood sample by noting on the sedi- 
mentation graph the highest number of millimeter drop in anj' 5-minute 
interval during the finst hour and cxprc.'jsing the result in millimeters. 



Rouleaux formation was studied carefully in each patient. T'hrcc deter- 
minations were made; (1) the average number of colls per aggiegatc; (2) 
the higliest number of cells per aggregate; and (3) the percentage of cells 
engaged m rouleaux formation. Red cell counts were made on 91 of the 
104 blood samples. The sedimentation velocity, or the maximum number 
of millimeters the upper level of the sedimenting column of red cells settled 
in any 5-minute period during the first hour, was plotted against the aver- 
age number of cells per rouleaux and the corresponding red cell count, and 
graphs were constructed. 

The graph in Figure 8 indicates a close parallelism between sedimentation 
velocity and the tendency to rouleaux formation. There are few discrep- 
ancies at either extreme and these, jn part at least, can be explained on 
technical grounds. Slow sedimentation is invariably associated with small 
size agpogates and aice versa. It is fair to assume that the parallelism 
would be more striking had a less crude method been used for determining 
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the mass' of the aggregate than that of counting the number of cells per 
aggregate in a few microscopic fields. From tlie experiment with lecithin 
(Experiment IV) we are convinced that the size of the red cells is a deter- 
mining factor in making up the mass of the aggregate, and the larger the 
cells the fewer the cells per aggregate and vice versa. It is also apjjarent 
that the procedure of diluting the sample of blood with saline to facilitate 
the study of aggregation has inherent objections and limitations and 
involves considerable of a personal equation. 

When sedimentation velocity is compared with the red cell count, tlm 
relationship is not nearly as close (Fig. 9). Although faster sedimentation 
velocities are more apt to be accompanied with anemia, it must be remem- 
bered that in the cases where sedimentation is rapid, there is usually an 
associated secondary anemia, the result of the underlying disease, such as 
advanced cancer, independent of alterations in the suspension stability of 
the blood. 



FtG. 9. Experiment XV. Sedimentation velocity and red cell count. 


It IS certainly true that sedimentation velocity can be slow or fast and 
the cell count remain practicallj'- the same. Thus a sedimentation velocity 
of 1 mm. per 5 minutes can be obtained with a red cell count of 5,500,000 
as well as with a count of 2,400,000 or any intermediate figure. 

Blood Sedimcntaiio7i and Siokes’ Law of Hydrodynamics. The 
observation that it is the size of the aggregate and not the number 
of unengaged cells in suspension that is responsible for rapid sedi- 
mentation, fits in more or less with Stokes’ law of hydrodjmamics, 
which is concerned with sphericle particles held in suspension in a 
fluid of less specific gravity than the particle itself. According to 
this law, the rate of settling is proportional to the difference between 
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the specific pruvity of flic pnrficic jiiul thiit of tlic fluid, iin crscly 
proportional to the viscosity of the Iluirl and directly proportional 
to the square of the radius of the suspended particles. 

DifVerenccs between the siiecifie graN’ity of the reil blood cells 
and that of the plasma are without sinnificanee. N^ir does the 
viscosity of the blood have an important bearing. The important 
factor is the size of the particle in .suspension. 

In this instance, the size of the particle does not refer to the indi- 
vidual cell, but to tlie size of the af/f/m/ni/'. The larger the aggregate, 
the more rapid the settling and rice vrmi. 3'he establishment ol this 
fact ex])lains such an apparent jiaradox as increased sedimentation 
and increased blood viscosity when the reverse would be exjieeted 
to hold true; and shnv sedimentation in the presence of anemia. 
The individual red cell, regardle.ss of its size or .shape or hemoglobin 
content, has so little ma.ss and the re.sistanee it must overcome is so 


considerable that it sediments very slowly. On the other hand, 
when aggregates are formed, the ma.ss j)f the individual aggregates 


becomes sufficiently great that they more easily overcome the 
vi.scosity of the plasma aPd .settle rapidly. 'J'his exj^lains the little 
increase in sedimentation found in the [)re.sence of marked anemia 
provided there is no as.sociated pathologic condition which in it.self 
may produce rajiid sedimentation. 

'I'he Three Phawn of Blood HedimeuiaiUm . We arc now in a ])o.si- 
tion to .study in detail blood .sedimentation as recorried in the form 
of graphs. Cutler has recognized four di.stinet graphs, a horizontal 
line, a di.agonal line, a diagonal curve and a vertical curve. The 
horizontal line is normal and denotes .slow .sedimentation. The 


other graphs are abnormal findings and indicate various degrees 
of increased .sedimentation. The vertical curve which indicates the 


most rapid form of .sedimentation, consists of three pha.ses. The 
first is a slow phase, during which the cells are grouping themsehTs 
and forming aggregates. This aggregation period usually varies 
from 5 to 15 minutes, occasionally as long as 30 minutes. Once 
formed, the aggregates fall uniformly, more or less i?i accordance 
Avith Stokes’ law. 'I'liis is the second or settling ])ha.se and gives rise 
to the sedimentation phenomenon. 

The aggregates settle at their rc.spective .sjjceds indefinitely, 
depending on the length of the tube until they i-each bottom. The 
aggregates that follow pack on top and the jnicking stage, or third 
phase, of sedimentation sets in. This phase is always slow. When 
all aggregates have settled tightly, sedimentation comes to a stand- 
still. 


It is apparent that by the time packing ensues, the sedimentation 
phenomenon has already taken place and that the packing of cells 
represents only a rough hematocrit finding, recording the space in 
the tube occupied by the cells. The packing stage is the only phase 
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of sedimentation that is materiallj'^ influenced by the degree of 
anemia. The fewer the cells, the less volume they occupy. 

The three phases, aggregation, sedimentation and packing are 
found in all graphs, in the horizontal normal as well as in the defin- 
itely abnormal vertical cm’ve. The difference is in the time required 
to complete the second stage, or stage of sedimentation which 
depends on the mass of the aggregates formed dmdng the first or 
aggregation phase, which in turn is a function of the plasma. 

To study the sedimentation phenomenon, one should be concerned 
principally with the second phase, or phase of settling. The com- 
mon practice has been, however, to determine the distance the cells 
have settled at the end of an arbitrary time interval, such as 1 hour, 
and to express this as the blood sedimentation rate, '\^^len sedi- 
mentation is rapid and the packing phase has been reached in less 
than 1 hour, the finding at the end of an hour must reflect not only 
the sedimentation velocity of the aggregates, but also cell volume, 
and hence be influenced by the degree of anemia present. 

The complete sedimentation graph is therefore seen to reflect 
two things, blood sedimentation and anemia. The two, however, 
occupy different positions on the graph and are readily distinguish- 
able. The first two phases of the graph represent the grouping of 
erythrocytes into aggregates and their sedimentation and are the 
result of factors within the plasma. The number, size, or shape of 
cells has little to do with either phenomenon. On the other hand, 
the thii-d or packing phase records cell volume and is necessarily 
influenced by sucli factors as size, shape and number of cells. 

The Fallacy of Correcting for Anemia. It is the obvious reflection 
of the anemia in the packing phase and in the sedimentation index, 
when sedimentation is rapid and complete within the hour, that 
has led to efforts to correct for anemia. The proponents for cor- 
rection for anemia point out, and rightly so, that whenever cell 
volume is normal, the sedimentation index, that is, the total drop 
at the end of 1 hour expressed in millimeters, is less than when 
anemia is present. The decreased sedimentation index after cor- 
rection, would in their opinion represent blood sedimentation with 
the anemia factor eliminated. The false premise of this supposition 
is apparent. Volume percentage and blood sedimentation, as pre- 
^■iously explained, are two different things and for all practical 
purposes have little in common. The confusion results from using 
a single arbitrary reading as a measure of sedimentation velocity 
at a time when the sedimentation phenomenon is well advanced. 

In the course of our study we corrected a considerable number 
of blood samples for anemia and plotted sedimentation graphs on 
the uncorrected as well as on the corrected blood. In a number of 
instances we corrected the same sample both by volume and by 
cell count. In every case, when plasma was removed, sedimentation 
became slower and in direct proportion to the quantity of plasma 
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removed. ^Ye next studied the effect of tlic removal of plasma on the 
sixe of the red cell aggregate and it soon hecame apparent that 
the removal of plasma interfered with the mechanism of rouleaux 
formation and resulted in smaller aggregates of red cells. 

It thus became clear that it was the reduction in the size of the 
red cell aggregate arid not the greater ivumber of cells in suspension, 
as is commonly believed, that was responsible for the slower sedi' 
mentation rate that invariably followed the removal of plasma to 
correct for aneinia. 

When a relatively small quantity of plasma was removed, the 
mechanism of sedimentation was little interfered with. Although 
sedimentation was slower in tire corrected sample, the shape of the 
graph was not altered . The corrected curve showed the same general 
characteristics of the uncorrected curve, only at a .slower rate. 

On the other hand, when a large qiiantity of jdasma was removed, 
as was the case when anemia was considerable, 3,0()t),{)00 or less, the 
mechanism of aggregation was seriously interfered with and sedi- 
mentation became extremely slow even though the patient from 
whom the blood was taken was quite ill (Fig. !()). 

The proponents for correction call this “over-correction,” al- 
though the blood comit of the corrected .sample was 5,000,000, as 
in other corrected blood samples. This observation is not over- 
correction. It is a deliberate interference with the mechanism of 
aggregation of red cells to the point where the sedimentation phe- 
nomenon practically disai^pears. 

It is impossible to devise a formula for correction for anemia, 
based on keeping constant the ijcrccntage relationshi]) of cell volume 
or cell count to plasma volume before instituting sedimentation 
readings, for the simple reason that the factors responsible for the 
aggregation of red cells, and hence increased sedimentation, which 
reside in the plasma, are extremely potent and their concentration 
.specific for the different plasmas. It is the variability of the concen- 
tration of these factors in the plasma that determines sedimentation 
rate and not the quantity of plasma or the number of cells in sus- 
pension. 

It is not surprising, therefore, to find that those laboratories 
employing “correction” may report from time to time normal sedi- 
mentation findings which do not at all check with the clinical 
state of the patient. 

Avtificicil AiicTiitd (itid Scdivicnintion Velocity. Another observa- 
tion cited as justification for correction is that the rapidity of 
settling of red cells can be increased in normal and pathologic blood 
by simply removing cells and producing an artificial anemia. The 
natural assumption has been that the increased sedimentation 
results from a simple reduction in the number of cells in suspension. 

Experiment WI clearly shows that this assumption is not justi- 
fied. When the proportion of plasma is artificially increased by 

voi,. 195, NO. 5. — JONK, 1938 27 
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the removal of cells, the activating factors in the plasma responsible 
for rouleaux formation have a greater opportunity to drive the 
remaining cells into rouleaux. The aggregates in slowly settling 
plasma, however, are never large even when the number of red 
cells are reduced to 1,000,000 or less. This explains the absence of 
the steepness to the curve so characteristic of rapidly settling blood, 
the result of disease with or without an associated secondary anemia. 
No vertical curves appear because there are no large aggregates 
(Fig. 11). 



Fig. 10. — Misleading sedimentation rate after “correction.” 


That the rapid sedimentation is not the result of simply reducing 
the number of er^'throcJi;es can be further established by suspending 
the same cells and the same number of cells in physiologic salt solu- 
tion where tliere is no tendency to rouleaux formation. Sedimen- 
tation becomes extremely slow even though the anemia he marked 
(Fig. 12). 







INl'LljEKCK OF ANEMIA ON ULOOD SEUIMEN’l’ATION 

A dilution experiment, however, fails to make clear the clinical 
observation that marked anemia, when not associated with a disease 
which in itself may cause rapid sedimentation, does not result in 
any significant increase in blood sedimentation. J he explanation 



Fig. 11. Experiment XVI. Artificial anemia and blood sedimentation. 



Fig. 12. Experiment XVI. Artificial anemia in saline. 
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probably is that the dilution experimeiit involves large scale manip- 
ulations on a relatively' small quantity of blood, a phenomenon 
which does not take place during life. 

Experiment XVI. Artificial anemia and blood sedimentation. The 
rapidity of blood sedimentation and the red cell counts of 10 healthy indi- 
viduals were determined. Each blood sample was next diluted by the addi- 
tion of the patient’s own plasma to contain approximately 4, 3, 2, and 1 
million red cells per c.mm. and the rapidity of blood sedimentation deter- 
mined for each dilution. 

All graphs were found to be straight lines, no matter how marked the 
anemia, and the corresponding aggregates to consist of relatively few red 
cells. The largest aggregates obsen'ed were about 18 cells per rouleaux 
with counts of 1,000,000 or less. 

The following table lists the average number of cells, the maximum num- 
ber of cells and the percentage of cells engaged in rouleaux formation in the 
case, the sedimentation graphs of which are plotted in Figure 11. 


Graph a (5,100,000 r.b.c.) 

Average 
No. of 
cells per 
aggregate. 

. . . 2 

Maximum 
No. of 
cells per 
aggregate. 

2 

% of cells 
engaged in 
rouleaux 
formation. 

25 

Graph b (3,770,000 r.b.c.) . . 

. 3 

6 

25 

Graph c (2,580,000 r.b.c.) 

... 7 

15 

SO 

Graph d (1,040,000 r.b.c.) 

. 5 

16 

75 

Graph e (800,000 r.b.c.) . 

... 5 

18 

85 


No close relationship existed between the degree of artificial anemia and 
sedimentation index. Each sample of blood appeared to have its own sedi- 
mentation characteristics, which it retained throughout the dilution experi- 
ment, and graphs with widely divergent sedimentation indices were obtained 
with practically identical blood counts. 

The following table lists the sedimentation index obtained with each of 
the 10_ healthy blood samples, when the red cells in suspension were reduced 
artificially by the addition of the patient’s own plasma to appro.ximate 
2,000,000. The sedimentation indices with other dilutions are not recorded, 
to conserve space. 


Case. 

Original 

sedimen- 

tation 

inde.x. 

Original 
blood count 
in millions. 

Artificial 
anemia 
(r.b.c. count 
nearest 

2.0 million). 

Corresponding 

sedimentation 

index. 

1 

. 1.5 

4.9 

2.2 

18,5 

2 

. 2.0 

4.7 

2.2 

17.0 

3 

. 2.0 

5.2 

1.9 

16.0 

4 

. 2.0 

4.6 

2.1 

9.0 

5 

. 2.5 

5.1 

2.2 

26 0 

6 

. 2.5 

4.6 

2.0 

27 5 

7 

. 4.2 

3.9 

2.4 

20 5 

S 

. 4 5 

4.4 

2.3 

19 5 

9 

. 5.5 

4.7 

2.1 

33.0 

10 

. 9.5 

4.6 

2.4 

25 0 


TlTien the red cells were separated from their plasma medium and resus- 
pended in saline of equal percentage volume and sedimentation graphs 
constructed, sedimentation was always slow and the graph always a hori- 
zontal line, regardless of the number of cells in suspension (Fig. 12). The 
ability of the red cells to form aggregates was completely lost and micro- 
scopically the cells appeared as well formed disks entirely unengaged, 
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Clinical Observations, I'^irther proof that anemia plays a minor 
role in the rapidity of blood sedimentation is found in the following 
clinical observations. 

A. ^Yhcn pronounced anemia is associated with a disease which 
in itself is not distinguished by an increased sedimentation rate, 
such as sickle-cell anemia or bleeding diioilciial ulcer, sedimentation 
of ervthrocytcs is always slow. Figure 13 b, c, illustrates sedimenta- 
tion 'graphs in sickle-cell anemia and in bleeding duodenal ulcer 
with anemia of 2,500,000 and 1,3(50,000 respectively. In spite of 
the decided anemia, sedimentation is increased little beyond normal. 

B. ^Yhen severe anemia is associated with a disease which in itself 
may produce a moderate increase in .sedimentation, the sedimenta- 
tion index will be high depending on the degree of anemia present, 
but the graph ivill have only a slight curve. A good e.xamplc is 
bleeding fibromyoma of the uterus which has uudergone mild degen- 
eration (Fig. 13Z-). Anemia in which the counts arc higher than 
3,500,000 arc witliout ajijirceiable significance, 

C. When marked anemia is a.ssociated with a disease which in 
itself may produce rapid sedimentation, such as advanced, ulcerat- 
ing cancer, the sedimentation index will be high, but there will also 
be an unquestioned steepness to the graph (Fig, 13, Graph /). 
The steepness of the graph reflects disease; the index portrays 
anemia as well. 

It is obvious from a study of Figure lOn, which ])ortrays sedimen- 
tation graphs obtained in various cTmical conditions, a list of wln'ch 
follows, that the concentration of red cells may vary greatly for the 
same type of curve and for the same sedimentation index. 

Blood sedimentation and anemia arc independent phenomena and 
have little in common. 

Conclusions. The present .study is a critical appraisal of the scien- 
tific basis for the theory that anemia plays an important role in the 
sedimentation of erythrocytes. Consequently, the justification 
for current efforts to correct for anemia is considered. Our study 
leads us to the following conclusions: 

1 . Anemia has little to do with the jihenomcnon of lilood sedi- 
mentation. Hapid settling is the result of the red cells forming 
large aggregates or rouleaux. If no aggregation takes place, sedi- 
mentation is slow no matter how marked the anemia. 

2. The ability of the red cells to form aggregates is a function 
of the plasma and is specific for that plasma. The specificity is 
little influenced by the size, shape or number of cells in su.spension. 

3. Once aggregates form, they settle at a given rate of speed 
more or less in accordance with Stokes’ law of hydrodynamics. 
The greater the mass of the aggregate, the more rapid does settling 
take place and vice versa. 

4. The current practice of letting a single determination at the 
end of an arbitrary time interval, such as 1 hour, express blood 
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Fig. 13. — Sedimentation graphs and indices in various clinical conditions. 


Fig. 13a.— Sedimentation Index and Anemia. 

Sedimentation 




index. 

Il.b.c. 

a. 

Healthy male 

1 

5,100,000 

b. 

SicUc-ccll anemia 

2 

2,550,000 

c. 

Secondarj' anemia 

3 

3,860,000 

d. 

Healthy male 

7 

4,090,000 

c. 

Bleeding peptic ulcer 

12 5 

1,360,000 

/. 

Coronarj' disease 

13 

3,090,000 

ff- 

Primary pernicious anemia 

. 19 5 

2,320,000 

h. 

Postoperative (nephropexy) 

20 

5,220,000 

t. 

Carcinoma of stomach 

29 

2,180,000 


Lobar pneumonia . 

32 . 

4,000,000 

k. 

Degenerated bleeding fibroid 

37 

1,860,000 

L 

Carcinoma of lung 

. 38 

2,400,000 
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sedimentation fails to study critically the sedimentation phenomenon 
and leads to erroneous conclusions. 

5. When multiple readings arc employed, the nature of the graph 
isolates the anemia factor (packing i>hase) from blood sedimentation 
(aggregation and sedimentation jdiascs). The shape of the curve 
portrays disease, the inde.v reflects anemia as well. 

6. One cannot correct for anemia and still get consistent sedi- 
mentation findings. The very removal of jdasma in an endeavor 
to correct for anemia interferes with the mechanism of rouleaux 
formation and sedimentation becomes slow in pro])ortion to the 
amount of plasma removed. 

7. When considerable plasma is retnoved, the laboratory may 
report norma] sedimentation findings which do not check at all 
with the clinical state of the patient, a phenomenon referred to iri 
the literature as “over-correction.” 
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NORMAL VENOUS PRESSURE AS DETERMINED BY A DIRECT 

METHOD. 

By Arthur A. Holbrook, M.D., 

CLINICAIy INSTUUCTOH IN MEDICINK* MAIIQUETTE UNlVEHRITV HCHOOL OE MnDICINE, 

MIIAVAUKEE, WIS. 

(From the Department of Medicine, Milwaukee County Di.sponsnry.) 

Normal values for venous pressure as given in the literature cover 
the wide range of .30 mm. to 150 mm. of water. Bedford and Wright, ^ 
for instance, have quoted figures for the limits of normal determined 
by direct methods as follows: Castellotti 40 to 70 mm. of water, 
Corradi 80 to 130, Villaret 120 to 130, Gazzotti 130 to 140. Evans'* 
has collected the following figures for the upper limits of normal, 
also obtained by direct methods: Schott 130 mm. of water, Moog 
and Ehrmann 100, Arnoldi 103, Fuchs 125, Blumgart 100, Taylor 
100, Von Gonezy 120, Ernst and Stagclsohmidt 120. Since all' the 
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above determinations were made on “normal subjects,” it is prob- 
able that the differences obtained resulted from differences in 
technique. 

Further data from the literature may be tabulated as follows: 






Venous pressures. 

Author. 

Date. 

1 

Direct method. 

Subjects studied. 

Extremes. 

Average. 

Bedford and Wright^ . 

1924 

Claude 

34 medical students 

90% were between 

Not given 





50-150 mm. of 

Evans^^ 

1932 

His own 

Miscellaneous group 

water 

75-1 75 mm. of water 

Not given 


1 


having various dis- 

Majority between 




eases 

100-150 


Leaman® .... 

1935 

Evans 

Normal group 

40-120 mm. of water 

Not given 

Wartman'® .... 

1935 

Griffith, Chamber- 

1 31 normal persons 

1 60-120 mm. of saline 

83 mm. 



lain, and Kitchell 



Harrison‘S .... 

1936 

Moritz and Tabora 

20 normal persons 

30-75 mm. of saline 

54 mm. 

Berger* 

1937 

Moritz and Tabora 

20 normal persons 

Not given 

77 mm. of 5% 

Gibson and Evanss 

1 




sodium cit- 
1 rate solution 


1937 

Evans^a I 

90 normal persons ' 

50-1 20 mm. of water 

SO mm. 


Moritz and Tabora® described their direct method in 1910. 
Accurate details of the position of the subject’s shoulders and arm 
were given, and photographs of their apparatus in use were in- 
cluded. They studied 29 “normal subjects,” obtaining an average 
venous pressure reading of 52 mm, of physiologic saline, with the 
majority falling between 40 to 80 mm. 

In 1934, Griffith, Chamberlainj and Kitchell presented their 
modification of the method of Moritz and Tabora. Besides a marked 
simplification of the apparatus, these workers also changed the 
technique of its use. Thus instead of maintaining the arm in right 
angle abduction at the shoulder, with slight flexion at the elbow, 
and with the hand in half pronation, they prescribed that the “arm 
and forearm (be) extended by the side in supination.” From 250 
readings on normal subjects they gave an average range of from 
80 to 110 mm. of physiologic saline, with a normal range of 60 to 120 
mm. 

The purposes of the study presented below were to discover, if 
possible, an explanation for the difference between the figures of 
hloritz and Tabora and those of Griffith, Chamberlain, and Kitchell; 
to establish a standard technique for the method of the latter; and 
to determine thereby normal venous pressure values. 

Method. The apparatus was constructed according to the specifications 
of Griffith, et al. The theory of its use may be stated briefly. By means of 
a level fitted with accurately measured legs and clamps for a glass tube, the 
zero point of a manometer can be held at the level of the right auricle. A 
saline column in the manometer is carried into a vein of the subject’s arm 
by means of rubber tubing, a Kaufman-Luer side arm sjTinge and an intra- 
venous needle. Within certain limits, the sj^stem thereby created may be 
considered a direct tube-and-fluid connection between the venous entrance 
to the right auricle and the manometer. Thus any pressure effect at the 
former will be reflected at the latter. 
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Tabi.e l— Vunoub Blood pHnssuiic in Nojimal Sxjiukctb (Gnirmit Posihon). 

' Venous pressure 

(mm. of Riilitie), 


Cnbc. 

1 . . . 

Ape. 

23 

Sex. 

E 

Riphtnrm. 

S5 

I.cft nrm. 

05 

Aver.’ipc. 



120 

120 





105 

105 

105 

o , , . 

. . . 22 

1' 

. . * 

100 





115 

135 


. 



120 

120 

118 

Q 

... 25 

M 

110 

(150) 


o • • . 



105 

(140) 





(140) 

(ISO) 





115 

115 

111 

4 . . . 

... 23 

M 

130 






125 






125 

130 

127 

5 . . . 

. . . 2S 

M 

130 






no 

• > • 

120 

0 . . . 

... 23 

M 

100 





130 

125 





05 

105 

111 

7 . . . 

... 23 

M 

05 






85 






105 

105 





00 

GO 

85 

S . . . 

... 24 

M 

75 






00 






00 

105 

90 

9 . . . 

... 24 

M 

(150) 

100 





105 

105 





115 






115 

95 

100 

10 . . . 

... 25 

F 

80 . 






100 


90 

11 . . . 

... 23 

. M 

140 

140 

140 

12 . . . 

. , . 22 

M 

130 

no 

120 

13 . . . 

. . . 32 

F 

110 

no 

no 

14 . . . 

... 23 

M 

(180) 






(175) 






(145) 

(130) 





(ISO) 

(140) 


15 . . . 

... 24 

M 

(180) ‘ 






(190) 






(255) 

(125) 



The first series of tests were made on a group of ] 4 medical stu- 
dents and one nurse, all of whom were perfectly healthy. The Grif- 
fith technique was used, including the feature of extending the arm 
and forearm by the side in supination. The results of these tests 
are given in Table 1. An average of 4 determinations was obtained 
on each subject. 

Of the 65 readings recorded, the 15 appearing in parentheses were 
thought to be inaccurate either because they failed to agree with 
other readings made on the same subject, as in Case 9, or because 
the behavior of the fluid level during the experiment was such that 
no definite value could be assigned. At times the fall in the saline 
column after removing the reservoir was unduly slow, or perhaps 
when a level seemed accurately attained, a moderate inhalation 
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would reduce it by 20 to 30 mm. to a new level. Occasionally para- 
doxical respiratory fluctuations were encountered in which the 
venous pressure rose with inspiration and fell with expiration. 
Under these various circumstances, the readings were considered 
without value. 

Among the 50 supposedly reliable determinations, there were 
high and low extremes of 140 mm. and 60 mm. of physiologic saline 
solution. The average value for venous pressure of the first 13 
cases was 110 mm. The results obtained on the next 2 cases (14 and 
15) were not only far higher but were, also poorly defined. Further- 
more, the average of 110 mm. was known to be twice as high as the 
average described by Moritz and Tabora. Therefore, it was sus- 
pected that all the readings rvere unduly high and that the technique 
was at fault. 

Table 2. — NoR^tAL Venous Blood Pressure (Moritz and von Tabora Position), 
. Venous pressure. . 

(mm. of saline). 


Case. 

Age. 

Sex. 

Right arm. 

Left arm. 

Average. 

14 . . 

.... 23 

M 

75 

75 





90 

100 





75 

80 

82.5 

15 . . 

. . . . 24 

M 

75 

65 

70 

16 . . 

.... 24 

M 

85 

85 





90 

85 

86 

17 . . 

.... 24 

M 

35 

35 





30 

30 

32.5 

18 . . 

.... 24 

M 

95 

95 





SO 

SO 

87.5 

19 . . 

.... 23 

M 

85 

85 





85 

80 

84 

20 . . 

22 

M ■ 

95 

95 





75 

85 

87.5 

21 . . 

. . . . 24 

M 

85 

95 


22 . . 



90 

90 

90 

.... 24 

M 

90 

90 


23 . . 



80 

80 

85 

. . . . 24 

M 

85 

90 





55 

65 


24 . . 



55 

75 

71 

.... 24 

M 

75 

75 





65 

75 

72.5 

25 . . 

.... 25 

M 

95 

90 





100 

95 

95 

26 . . 

.... 29 

M 

55 

55 

55 

27 . . 

22 

M 

50 

50 

50 

28 : . 

. . . . 22 

M 

90 

85 





100 

95 

92.5 

20 . . 

. . . . 22 

M 

70 

70 





65 

65 

67.5 

30 . . 

. . . . 22 

M 

75 

80 





SO 

80 

79 


Cases 14 and 15 were again studied in exactly the same manner 
excepting that the position of the arm was maintained according to 
the instructions of hloritz and Tabora. The results rvere strikingly 
different. The levels were obtained quickly, and the figures were 
found to be much lower (see Table 2). During each of these 8 tests. 
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when the end point hi\d been cstaldishcd, the arm was carcfiiby 
shifted to the position previously used. Invariably^ the level 
prom])tly rose, hbr inslancre, in the right arm test of Case 15 the 
pressure rose within 45 seconds from /5 mm. to 200 mm. IJotn 
of these men had pnvtienlarly large upi)er arm.s with firm flesh. 
Thus the obvious explanation for the phenomena described would 
seem to be that on adduction of the arm, squeezing ot the veins 
occurred about the shoulder and a.villa, thereby raising the venous 
pressure at the elbow. Similar shifts in position of the arm were 
studied ou 15 other subjects. Without fail adduction ca.nsed a rise 
in pressure; and abduction, a fall. It was observed that the thinner 
the arm and the flabbier the musculature and fat layers, tlie lc.s.s was 
the pressure exenrsion. This fact is considered supporting evidence 
for the above explanation. In view of these findings, all subsequent 
determinations were, done with the tc.st arm in at least 70 degree 
abduction at the shoulder. 

Anotlier possible explanation for venous jmessure irregularities 
attending changes in the position of the test arm was offered in 1031 
by Brandt and Katz.^ They believed that adduction of tlie arm 
affected the anatomic relationship between the clavicle, fir.st rib, 
and subclavian vein in sucli a way as to e.vert pressure on the vein. 
They found that paradoxical respiratory changes and unclniy liigh 
venous prc.ssnres could be abolished by placing the arm in the po.si- 
tion advocated by Moritz and Tabora. 

The Techmque Uml in Ohkmnng the Figures Recorded in Tables 
2 and. 8. The subject is requested to remove all clothing encircling 
the upper arms and .shoulders or covering tlie angle of Louis. He 
then reclines on his back on a perfectly fiat, firmly eusliioned exam- 
ining table. A thin pillow under the liead is permissible. A blood- 
pressure cuff is adjusted to the upper arm. TJic lower ann is sup- 
ported on a small adjoining table, using folded towels to re.st it in 
the most comfortable position (Fig. J).. . ./Hi is maneuver jiearly 
always brings the antecubital surface to lie close to the horizontal 
level of the posterior axillary line. The subject lies close enough to 
the edge of the e.xamining table so that liis upper arm i.s suspended 
free from any points of contact with either tabic. He is then in- 
structed to breathe at the rate of about 12 re.spirations per minute. 
A metronome has proved useful in this respect. If it is set at 48 
strokes per minute, the subject inlmles slowly for 2 beats and exliales 
for 2 beats. Under the above conditions, be rests for 1 5 minutes. 

Meanwhile, tlie entire apparatus, excepting the wooden leveling 
device, is sterilized by boiling. When all is assembled, about 12 to 
15 cc. of sterile physiologic saline are poured into the reservoir. 
The fluid is allowed to flow through tlie system until all bubbles 
have been eliminated and the stream is seen to flow briskly and 
evenly. Phis usually takes about 4 to 5 cc., leaving the 8 to 10 cc. 
necessary for the test. 
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'V\Tieii the 15 minutes have passed, the pulse and arterial blood 
pressure are taken. The antecubital space is then cleansed with 
alcohol. The cuff is inflated to a pressure half way between the 
diastolic and systolic readings, and the needle is promptly intro- 
duced preferably into the median basilic vein. As the blood enters 
the syringe, the cuff is quickly deflated and removed from the arm. 
At the same time, the assistant is raising the manometer and reser- 
voir as high as possible, to insure a maximum head of pressure of 
the saline column which is allowed to wash the blood out of the 
syringe into the vein. During the | to f minute it takes adequately 
to clear the sjTinge, the arm is adjusted comfortably with abduction 



Fig. 1.— The apparatus as described by Griffith, Chamberlain, and Kitehell, and the 
• position of the arm as prescribed by Moritz and Tabora. 

at the shoulder to approximately a 70-degree angle. The elbow is 
slightly flexed and the forearm is rested in half pronation (Fig. 1). 
The position of the needle in the vein may then be altered to insure 
the fastest flow of saline. This can be determined by observing the 
falling fluid level in the reservoir. 

A^flien the speed of flow is maximum and Ihe syringe is practically 
clear, the shorter leg of the level is set at the angle of Louis. The 
reservoir is removed by simply sliding it off from the manometer. 
The excess saline is allowed to spill, since any attempt to pinch the 
rubber connection is apt to introduce a bubble into the manometer. 

As the reservoir is detached, the position of the second hand of 
a watcli is noted. The fluid level normally falls in the manometer 
at the following rate in millimeters per successive 5 seconds: 
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The first 5 secs. 
5 secs. 
5 secs. 
5 secs. 


100 imn, 
50 niiu. 
40 min. 
30 mm 


Tlie first 5 secs. 
5 .secs. 
5 secs. 
5 secs. 


20 mm. 
]() mm. 
5-10 mm. 
5-10 mm. 


As tlie venous pressure level is approached, the meniscus is often 
seen to descend in stcp-likc fashion witli .sharp falls on inspiration 
and stationary le^'els or possibly slight rises associated with expira- 
tion. ^^^len a fixed level has been reached, the time i.s again noted. 
If the procedure has taken over 70 to 80 seconds, it is likely that the 
technique was at fault. Most levels are easily obtained within 40 
to GO seconds. 

In order further to check the free flow of saline and blood, the 
manometer is lowered. A prompt rise in the saline level occurs 
which recedes more slowly when the manometer holder is again 
leveled off. If the manometer is tlien elevated, the fluid level sinks. 
However, it again returns to the venous pre.ssure point, when the 
manometer is iwojierly adjusted. 

The A^alsalva experiment (“bearing down’’ effect) with it.s in- 
creasing the venous pressure and the taking of a deep breath with 
its lowering the venous pressure were maneuvers not used in deter- 
mining the true venous pressure. It was found that loo often these 
experiments gave irregular results, sometimes even establishing 
new venous pressure levels which would last a number of minutes. 
In order to avoid any diurnal variation, all determinations were 
made in the late morning before luncheon. The general principle 
of maintaining basal conditions and avoiding any artificial redis- 
tribution of pressure effects, was rigidly adhered to in this study. 

When the te.st is concluded, the syringe, needle and rubber tubing 
are carefully rinsed free of any blood. Each day the a])paratus is 
used, the manometer is cleaned with bichromate and sulphuric 
acid solution. This insures smooth running of the fluid column and 
obviates bubble formation. Periodically, the correction figure for 
capillary attraction of the saline in use is obtained according to the 
method of Griffith, et al. 

The second series of tests were performed with the revised tech- 
nique on 17 healthy medical students, all under 30 years. The 
results are presented in Table 2. An average of 4 determinations 
was made on each subject. The lowest value obtained was 30 mm. 
of saline; the highest, 100. The average venous pressure for the 
group was 76 mm. of saline. 

The third group similarly studied was comprised of 18 individuals 
who were over 30 years and gave no signs or symptoms of heart 
failure. Their data appear in Table 3. An average of 2 tests was 
done on each case. The extremes in values obtained were 10 mm. 
and 95 mm. of saline. The average venous pressure for this series 
was 54 mm. of saline. 



758 


HOLBROOK: NORMAL ^^;NOUS PRESSURE 


Table 3. — Venous Blood Pbessure in Persons Not Subject to 
Heart Disease. 


Case. 

Age. 

Sex. 

i 

Diagnosis, 

Blood 

pressure. 

Pulse. 

Venous 
pressure 
(mm. of saline). 

Aver- 

age. 

Right 

arm. 

Left 

arm. 

31 

32 

F 

No disease 

115/80 

76 

80 

85 






120/80 

72 

70 

70 

76 

32 

30 

M 

No disease 

110/75 

84 

70 

75 






110/75 

72 

70 

65 

70 

33 

36 

F 

No disease 

120/80 

78 

90 

85 






125/85 

73 

95 

95 

91 

34 

58 

F 

Neurodermatitis 

160/90 

96 

60 

60 

60 

35 

55 

M 

Tonsillitis 

125/80 

72 

50 

50 1 

50 

36 

57 

M 

?Cirrhosi3 

135/85 

72 

45 

45 

45 

37 

61 

M 

Epithelioma 

130/85 

66 

25 

40 

32.5 

38 

45 

M 

Tonsillitis 

125/85 

60 

90 

90 

90 

39 

54 

F 

?Ca. stomach 

150/90 

96 

40 

55 

47.5 

40 

48 

F 

Hemoptysis 

125/80 

120 

75 

65 

70 

41 

49 

F 

?Appendicitis 

230/120 

72 


75 

75 

42 

55 

F 

?G. I. malignancy 

125/80 . 

72 

45 

50 

47.5 

43 

40 

F 

?Pyelitis 

140/100 

105 

45 

45 

45 

44 

54 

M 

Constipation 

95/60 

72 

30 

30 

30 

45 

74 

M 

Ca. rectum 

125/80 

96 

10 

10 

10 

46 

80 

M 

Pharyngitis 

120/80 

120 

50 

75 

62 5 

47 

63 

M 

Diverticulitis, colon 

180/110 

72 

40 


40 

48 

46 

M 

Thrombophlebitis, both legs 

150/80 

96 

30 

1 

1 

30 


Discussion, Among the 108 venous pressure determinations 
attempted on the 35 cases shovm in Tables 2 and 3, there were only 
2 failures, 1 due to faulty introduction of the needle into the vein, 
the other unexplained. This record stands in marked contrast to 
the 15 failures among the 65 tests done without proper regard for the 
position of the subject’s arm. That this technical detail is important 
is further substantiated by the fact that 10 of the 15 irregularities 
occurred in Cases 14 and 15 who later gave perfectly regular results 
when their arms were supported as shown in the photography 

In this position also, a lower range of venous pressure was con- 
sistently found for cases in general. Thus, the probable explanation 
for the differences in normal values described by Moritz and Tabora 
and GrifBth, ei al. rests on the basis of position of the test arm. The 
figures in Table 1 fall reasonably well in line with those reported 
by the GrifBth group. The values in Table 2 and especially in Table 3 
are entirely comparable with those presented by Moritz and Tabora. 
It is therefore apparent that similar techniques determine similar 
results. Hence, since the fundamental technique of Moritz and 
Tabora has proven the more satisfactory in this investigation, tlie 
lower range of normal values is considered the more accurate. 

It is interesting to note that the average venous pressure for the 
18 cases over 30 years was 54 mm. of saline; and for tlie 17 cases 
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under 30 years, 7() nun. of saline. For all 35 cases the general aver- 
age was 05 inin. There was no correlation observed between arterial 
blood pressure and venous blood pressure. Nor were any significant 
differences in venous pressure found between the two arms of a given 
subject. 

Summary. 1 . Normal venous pressure values obtained by various 
direct methods are quoted from the literature. 

2. Venous pressures of 48 normal subjects determined according 
to the method of Griffith, Chamberlain, and Kitchel are presented 
in 3 tables. The first series (Table 1) was studied with the test arm 
“extended by the side in supination.” In the second and third 
scries, the arm was abducted to at least a 70-dcgrce angle and sup- 
ported approximately as originally described by Moritz and Tabora. 
It was demonstrated that this single change in a technical detail 
accounted for greater accuracy in obtaining readings, more con- 
sistent results, and a lower range of venous pressure values (Tables 
2 and 3). 

3. Details of the technique used arc given. 

4. The normal range of venous pressure Ihcreby obtained in 35 
cases was from 10 to 100 mm. of physiologic saline solution, the 
average value being 05 mm. The older age group tended to have 
lower levels than the younger. 
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The assumption tlmt the body is a large, homogeneous conduct- 
ing medium, forms the basis for much recent work in electrocardio- 
graphic analyses. Wilson® accepts this fact as conclusive, and 
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Kossmann^ in a later publication makes similar deductions. How- 
ever, the very original methods employed by Smith and Kountz® 
in obtaining an electrocardiogram from a cadaver, connected to an 
isolated dog heart-lung preparation by means of a shunt, gave 
evidence that other factors must be considered. Similarly, Katz 
and Korey* deduced from their work that certain tissues conducted 
impulses better than others, and more recentlj’', Katz, Gutman 
and Ocko®'^ reported significant results by altering types of con- 
ductors immediatelj'^ adjacent to the heart. 

In the work of Smith and Kountz® the gravitating fluids in the 
body of the cadaver might influence the changes in the records 
reported by them. The factor of mechanical distortion inherent in 
the technique employed by Katz and Korey^ could conceivably 
explain some of their results. In their later experiments, Katz 
and his co-workers^’^ used shunts, the material of which represented 
such individual variation in the coefficient of conduction, as to 
find no parallel in the tissues of the body. Thus, there are factors 
of possible error in the methods pursued by these investigators. 

In view of these considerations, we devised a series of experi- 
ments to obviate the criticisms mentioned above. 

Experimental. The following experiments, examples of repeated pro- 
cedures, were performed using similar technique throughout. Dogs were 
used in each instance and one of the Barbiturate compounds intravenously 
was the anesthetic employed. 

Experiment I (Fig. 1). Shifting the electrode on an extremity produces no 
appreciable change in the amplitude or the contour of the electrocardiogram. 

The following experiment was performed to prove or disprove this con- 
tention; 

A. A dog’s femoral vein, artery and nerve w'ere isolated. Right arm 
electrode was inserted in the fourth intercostal space to the left of the ster- 
num. The left arm electrode was inserted in the distal portion of the left 
leg. 

Electrocardiograms were taken after each of the following procedures: 
(a) Control, (6) complete circular interruption of the skin in the mid-thigh 
area, (c) ligation of the femoral artery, (d) ligation of the femoral vein, (c) 
ligation of the femoral nen^e, (/) complete severance of the main muscle- 
mass of thigh, {g) periosteum of the femur stripped, (h) leg amputated, (i) 
ends of bones brought in apposition. 

It will be noted that no appreciable change occurs in the records. 

E. The same experiment, severing the structures in reverse order pro- 
duced comparable results. 

Experiment II (Fig. 2). Altering the contact relationship of lung to chest 
wall, diaphragm and pericardium. 

Leads I and V (right arm electrode in fourth interspace to the left of 
sternum; left arm electrode on left leg) w'ere taken as controls. Bilateral, 
controlled, progressive and simultaneous pneumothorax w'as performed. 
Lateral shifting of the heart was thus prevented. Air was introduced into 
both thoracic spaces simultaneously in quantities from 100 cc. to 600 cc. 
(Fig. 2). 
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Fig. 2,— Experiment II. A, Control electrocardiogram. 13, Electroenrdiogrnm 
after 100 cc. of air wore equally dispensed into the pleural cavities. C, Electro- 
cardioeram after 300 cc. of air wore equally dispersed into the pleural cavities. 
D, Electtocardioftram after 600 cc. of air wore equally dispersed into the pleural 
cavities. E. ElectrocardioRram after GOO cc. of air were equally dispersed into the 
pleural cavities. 7' , Control electrocardiogram after all the air had heen withdrawn 
from both pleural cavities. 









Fig. 4. — Experiment IV. Right arm electrode m middle bronchus of left lung 
Indiffeieut electiode in left chest. Left chest opened in fouith inteicostal space. 
Left pleural cavity bathed vith mineral oil A, Conti ol electrocardiogram. B, 
Electiocaidiogiam aftei ligation and seveiing of left pulmonic veins C, Electro- 
caidiogiam after ligation and seveiing of left pulmonic artery. D, Electiocardio- 
gram aftei ligation and severing of a left bionchial aiteiy 




Fig. 5. — Experiment \ . Left pulmonary artery ligated and left pulmonary veins 
isolated and distal and proximal ligatures placed beneath them. A-t, Contiol elec- 
trocardiogram with right arm electrode in lower bronchus of left lung and left arm 
electrode in left leg. B-1, Control electroeaidiogram with right arm electrode in 
lower bronchus of left lung 1 cm. removed from that of A-1 and left arm electrode 
as in A-J. A-2, A-t repented after ligation and severing of pulmonary veins. 
B-2, B-1 repeated after ligation and severing of pulmonary veins. 
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Notcwortliy lessoning? of voltage in the QRS complex, Lead I 
with increasing intratlioracie jiressnre is apparent. There i.s also 
notching at the apex of this complex. In Ix'ad there is likcAvisc 
decrease in voltage of QRtS wave and notching, which tends to 
shift from its apex toward the i.soeleetric line with increase in air 



EXPERIMENT HI -DIAGRAM I. 


Experiment III (Fig. 3, A. B. C. Diagram I). Complete insulation of the 
lungs loithout changing intrathoracic relationships or altering intratlioracie 
pressure, 

A. Throe standard electrocardiograms were recorded. Successive con- 
trol records were made by leading off from thorax, lungs and esophagus’^ 
as indicated in Diagram I. 

B. 20 cc. Mineral oilt were injected into the right pleural cavity and 
same 14 leads taken as in A.’ 

C. 20 cc. Mineral Oil were injected into the left pleural cavity and same 
leads recorded.! 

* Esophagus and intrabronchial electrodes consisted of long well insulated wires 
with a small hook at the contact point. They wore placed in situ by means of a bron- 
choscope. Contact electrodes were of the same material for any given experiment. 

t Squibb, Re.sistance of this oil. measured between plates 3 mm. apart, equivalent 
to at least 000,000 ohms per sq. cm. through one millimicron thickness. 

! At autopsy, on examining the tissues with hand lens, no break could bo found 
m oil film surrounding visceral and parietal pleura. 
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In none of these curves is there any change in amplitude or con- 
tour. Thus, the lungs do not appreciably transmit the current to 
the surface of the body and must receive their potential through their 
pedicles. 

Experiment IV (Fig. 4). The pedicles of the lung as transmitting media of 
current from the heart. 

A dog was anesthetized. Right arm electrode placed in the middle 
bronchus of the left lung, the left arm electrode being placed in the left 
leg. Under positive pressure, the left chest was incised at the level of the 
fourth interspace, pulmonic veins, left pulmonic artery and a bronchial 
artery of the left bronchus were isolated and ligatures placed in situ. The 
pleural cavity was then bathed in oil and records taken after successively 
ligating and severing the individual vessels. 

The changes noted in the various components of the electrocardio- 
gram are definite. They can hardly be explained by increased pres- 
sure in the left ventricle. 

Experiment V. Elimination of the possible factor of increase in ventricular 
pressure as a source of error. 

Experiment IV was repeated, with the exception that two right arm 
electrodes were placed in the lower bronchus of the left lung (1 cm. apart) 
with the indifferent electrode on the left leg. The bronchial veins were 
isolated and ligatures placed in situ. The pulmonary artery was ligated 
distally and proximally and two electrocardiograms taken (Fig. 5, A-1 and 
B-1). The pulmonary veins were then tied and cut (Fig. 5, A-2 and B-2). 

Results. The findings recorded in the first experiment are not 
difficult to understand. The various tissues excised are known to 
be excellent conductors. When the amputated part of the leg was 
allowed to remain on the operating table quite appreciably apart 
from the stump, but bathed in the same blood, the curves were 
not altered. The extremities, therefore, do act as volwne conductors, 
not only because of the relatively good conduction of each of the struc- 
tures, in contrast to the galvanometer circuit, but also because of 
their remoteness from the heart. 

Approaching the problem by interfering with the several path- 
ways in the vicinity of the heart over which the current might pass 
from the heart to the periphery, some noteworthy facts were dis- 
closed. Almost insuperable difficulties w'ere encountered in attempt- 
ing to conserve the normal relationships in the chest and thus pre- 
vent a shift in axis of the heart or disturbance of lung contact. 
Experiment II, although carefully controlled by injecting air into 
the two chest cavities simultaneously, and by the use of the fluoro- 
scope, is still subject to possible error. The chambers of the heart 
and the great vessels are not equally resistant and might react 
unequally to the same pressure. Then, too, one cannot be sure the 
heart has not rotated with removal of its support bj" the lungs. 

To obviate this, Experiment III was performed which insulated 
the lungs without increasing intrathoracic pressure. Moreover, the 
leads were taken from the inner aspect of the lungs as well as the 
outer surface. The resultant records do not indicate decrease of 
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ainplituclc or change in contour of tlic curves. Thus, the lung 
pedicles alone remain as selective })aths for the current conduction, 
and in the last two experiments (IV and V) this fact is disclosed 
(Figs. 4 and 5). These electrocardiograi)hic changes are definite 
and distinct. Conld these changes he due to disturbances in arterial 
or ventricular prc.ssure? As far l)ack as JS70, Liclitheinr and 
somewhat later, Tigerstedt, demonstrated that three-fourths of the 
total number of branches of the pulmonary artery could be ligated, 
before arterial jiressures wore afl'ceted. Further, it has been shown 
that the lumen of the pulmonary artery could l)e compressed up 
to C0% of its cajiacity without affecting arterial pressure (Haggard 
and Walker'). On tlie other liand, Wiggers' observed changes in 
pressure within the right ventricle following the ligation of a single 
branch of the pulmoJiary artery. 

In the last experiment this possible factor is eliminated be- 
eause that portion of the circulatory system is interru])ted which 
could increase right intraventricular pressure. The deduction is, 
therefore, that llic electrocardiographic changes noted after ligation 
of various components of the lung pedicle represent interference with 
the passage of current through these tissues. The i)edicles offer paths 
of selection for the transmi.ssion of current from the heart to the 
lungs. 

Conclusions. 1. Wsual evidence is presented to confirm the 
accepted fact that the extremities act as volume conductors of the 
electrical potential generated in the heart. 

2. The lungs transmit none of the differences in electrical poten- 
tial registered in the electrocardiograms obtained by surface leads. 

3. The lung pedicles act as the sole bridge for transmission of 
current to the lungs. 

4. These pedicles offer selective })athways of conduction. 

5. The recent controversies as to the advisability of using the 
apex of the heart or the fourth interspace just to the left of the 
sternum for the site of i^reference of the right arm electrode in 
Leads IV and V, seem to accept, a priori, the dictum that the chest 
is a volume conductor. We arc convinced that the discrepancies 
seen in these controversies can be explained on the basis that the 
chest is not a volume conductor. 

The authors are indebted for surgical assistance to Daniel Early, M.D. and 
J. J. Longacre, M.D., of the Departnicnt of Surgery, University of Cincinnati College 
of Medicine, and Cincinnati General Hospital. 
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The prognosis of patients having an obvious diagnosis of rheu- 
matic cardiac valvular deformity has been fairly well elucidated by 
many statistical studies. The prognosis, however, of young pa- 
tients between the ages of 12 and 30 years, who have had rheumatic 
fever or chorea and present on physieal examination either an 
entirely normal heart or at most an apical systolic murmur, has 
been far less thoroughly explored. The greatest diversity of views 
is found among the available statistical material in the literature as 
to the relative influence of chorea and of rheumatic fever in produc- 
ing valvular lesions,^ and few guides have been set up to indieate 
the probable future course of patients with slight rheumatic valvular 
damage. 

These discrepancies in our knowledge have been in the main the 
result of two difflculties; the faulty memories of older patients with 
respect to their early rheumatic histories, and the difficulty of trying 
to follow closely a large group of essentially well people over a long 
period of years. However much the relative significance of a 
rheumatic history or of a systolic heart murmur may have been 
debated by clinicians in the past,'* the large statistics of life insurance 
eompanies show that they have a definite influence on mortality 
rates.*- It seemed worth while, therefore, to eollect and analj'^ze 
the records available in the cardiac clinic of this hospital as a contri- 
bution toward the evaluation of various factors operating in the 
production of chronic cardiac valvular disease. 

Material. The present analysis consists of 225 cases with a history of . 
rheumatic fever or chorea, but shoving when first seen either nothing or at 
most a systolic murmur in the heart. Practically all patients were between 
12 and 20 years when first seen (an average age of 13.8 years). With few 
exceptions the group consisted of patients who had had their rheumatic 
fever or chorea in a children’s hospital, had been followed in a cardiac clinic 
there and then referred to our clinic upon reaching the age lunit of 12 years, 
or who had been seen in this hospital with their first rheumatic infection and 
were subsequently followed in our clinic. Ten of the cases were referred to 
the clinic by school physicians because of the discovery of a heart murmur, 
but with no definite historj’^ of rheumatic fever or chorea and with the possi- 
bility of congenital heart disease being ruled out as far as possible. The 
onset of rheumatic infection was then assumed to coincide with the first 
discover}' of the munnur. 



705 


PROGNOSIS IN “ POTENTIAL RHEUMATIC HEART DISl^ARll” 

The histories, tlicrefore, are probably as reliable as is possible in 
such a series. All cases who had had severe cardiac damage with 
their earlier rheumatic infection were excluded. Patients with no 
clinical evidence of rheumatic activity were seen at intervals of 6 
months to 1 year, and those suspected of activity, at shorter inter- 
vals. During flare-ups of rheumatic activity they were either jdaced 
in bed at home if the flare-up were mild, or in hospitals or convales- 
cent homes for long periods if more severe. These patients then 
have had the best available supervisory care for the clinic class of 
rheumatic patients. The average length of time over which the 225 
patients were seen in this clinic was f).G years (Table 1). 

Taiii.k I. — IjKNoth or Timi: Casi;s Wiaii; I'Vn.i.owKi). 



Timp, 

AypriiRp, 

Cn^os, 

yrar». 

yr*:ira. 

90 (-11.8%) 

1 to 4 

2.7 

91 (-10.9%) . . . 

5 to 9 

0 !) 

29 (13.2%) .... 

10 to 14 

11.0 

5 (2.37o) . • . 

15 to 19 

10 4 

4 (1.8%) 

. . . 20 to 23 

22.0 


For purposes of comparison, however, the jiatients were divided 
into groups exjircssing the years elapsed between each patient’s 
first attack of rheumatic fever or chorea and his last visit to our 
clinic, which indicates the numer of years the rheumatic state may 
have existed in each patient, and it was upon this basis that tlie 
remaining analyses of this series were made (Table 2). The a\'erage 
time elapsed since the first attack of rheumatic fever or chorea 
for the whole group of 225 eases was 9.2 years. The sex distribution 
was 40% males, 00% females. 

Tahi-k 2.— Lknotii of Timk Kktwi:en Fiuht Attack and Laht Visit to Cmnic. 

1-4 yrfl. 5-9 yrs. 10-14 yr.H. l.'i-UI yis. 20-2.1 yrn. 

No. of p.Tticnta ... 32 95 72 20 0 

Por rent of piiticnts . . 14 2% 42 2% 32.0% 8.9% 2 7% 

Average time elapsed . 3.0 yrs. 7 0 yrs. 11.9 yrs. 10.5 yr.s. 21.7 yis. 

Diagnostic Criteria. Potential Rheumatic Heart Disease. Pa- 
tients with a history of rheumatic fever or chorea, but showing on 
examination either a normal heart or only a systolic murmur, if 
persistent, of not more than “Grade 1 intensity”/ were regarded as 
having potential rheumatic heart disease. 

Rheumatic Mitral Insufficiency. Patients with a history of 
rheumatic fever or chorea, and showing on physical examination a 
persistent apical systolic murmur of “Grade 2 intensity” or more 
were considered to have rheumatic mitral insufficiency. Those 
who showed at any time a systolic murmur which later disappeared 
were included under “ potential rheumatic heart disease.” Though 
our praetice of grading the intensity of systolic murmurs has been 
in use only a few years, we have a fairly definite clinical impression 
that Grade 1 systolic murmurs frequently disappear later, and Grade 
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2 murmurs occasionally, but that Grade 3 murmurs are almost 
always persistent over many years. 

Aortic Insufficiency. The prerequisite for this diagnosis was a 
persistent early diastolic bruit of any intensity at the base of the 
heart or along the left sternal border. In cases showing this diastolic 
murmur alone there is little doubt that it represented aortic in- 
sufficiency. In those also having mitral stenosis, the possibility of 
its being a “Graham Steele murmur” might be argued in some 
cases. Inasmuch as none of our cases were in failure such confusion 
can be disregarded. 

Aortic Stenosis. This diagnosis was made in only one rheumatic 
patient who had an enlarged heart, aortic insufficiencj’’ and a loud, 
rough (Grade 4) systolic murmur and accompanjdng thrill in the 
second right intercostal space near the sternum. 

Mitral Stenosis. The review of this series of cases emphasized the 
necessity of being conservative in making this diagnosis, a view 
which is to be elaborated in another paper by the authors. The 
diagnosis was made in cases with a regular heart rhythm on the 
basis of a rough mid to late diastolic or presystolic crescendo mur- 
mur ending in an accentuated first sound at the apex, or in cases 
with auricular fibrillation on the basis of a low pitched apical 
diastolic murmur of any duration. Cases with regular rhythm and 
low pitched apical diastolic murmurs shorter than the classical 
crescendo type and without marked accentuation of the first sound 
were labelled “question of mitral stenosis” unless the murmur had 
been present at least 4 years. A special effort was made to exclude 
the “normal third heart sound” from the latter category. 

Tricuspid Insufficiency or Stenosis. No case suggesting tricuspid 
valve deformity was encountered in this series. 

Only two members of the series are knovm to be dead, though 
many have been lost sight of for other causes. One case of mitral 
stenosis died suddenlj" in another hospital of acute pulmonary 
edema or pulmonary embolus. No autopsy was obtained. Another 
case of mitral stenosis and insufficiency and aortic insufficiency died 
in this hospital of subacute bacterial endocarditis. Postmortem 
examination confirmed the diagnosis. 

Potential Rheumatic Heart Disease. This was the diagnosis made 
in 166 patients (73.8% of the series) on the basis of a normal heart 
when first admitted to the clinic or the subsequent disappearance 
of systolic murmurs originally present. In Table 3 these cases are 
compared according to the years elapsed since their first attack to 
ascertain the relative effect of single and repeated attacks of rheu- 
matic fever or chorea in producing valvular deformity. Individual 
attacks of rheumatic fever and / or chorea within one year of each 
other are treated as a single attack. 

It is evident that of 166 cases labelled “potential rheumatic 
heart disease,” only 8 (4.8%) subsequently developed recognizable 
valve disease or a serious question of it. It is interesting that there 
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socnicd to lie little clilVereiiee in this respect between single and re- 
peated attacks, the latter having only a slightly higher incidence of 
valve dcforniity. This would seem to indicate that following a 
single attack »)f rheumatic fever or chorea those ])atients who could 
be diagnosed “ potent ial" had about a %% chance of escaping 
valve disease, and if after 5 yeai-s following the attack nothing new 
developed, then there was jiractieally 100% chance of their escaping 
serious cardiac damage. Following repeated attacks, the chances 
when the diagnosis was made were 04% if less than 10 years had 
elapsed since the first attack, and 100% after 10 years. It is diffi- 
cult to escape the additional conclu.sion that these “jiotentials” 
formed a group whose hearts were relatively resistant to rheumatic 
infection. 

Taiim; a.— I’otk.ntiai, Ritr.ir.MATic IIkaut Dihkasi;. 



1-1 

yr^. 

yrH. 

JO-14 

yr«. 

J5--1D 20-23 

yrn. yrn. 

Totals. 

Ca.«e.s remaining jiolenlinl after 
a single attack .... 

10 

41 

22 

9 3 

(Ml 


Case.-* remaining iiotential after 
repeated attacks .... 

4 

2.'> 

27 

7 1 

C.4j 

•15S 

Potentials after single attack 
who later showed i)ermancnt 
lesion* 

2 

VO 




4l 


Potentials after repeated attacks 
who later .showed i)ormnnont 
le.«ion* 

71 

3 



1 

•ij 

|s 


* Aorlio iiisufTicionoy, iiiifral stonosi.s or qucslionublc mitral stonosia (V2 = 
2 qticstiotmhlp macs of mitral stenosis). The time interval shown is the time belweon 
the first attack and the apiicarancc of the lesion. 


Rheumatic Mitral Insufficiency. Tliis group of 59 cases (26.2% of 
the series) presented on physical examination a ])ersistent apical 
systolic murmur of sufficient intensity to warrant a diagnosis of 
mitral insufficiency. The effects of single and repeated attacks of 
rheumatic fever and chorea arc compared for this group in Table 4. 


Tadi.b 4.— Riibumatic Mitrai. Inbuiticibncy. 


1-4 

JTH. 

Persistent M.I.* alone following 

siiiKlc attack 4 

Persistent M.I.’*' alone followinn re- 
peated attacks 1 

M.I. following single attack who later 3 
showed permanent Icsionf . . ?1 

M.I. following repeated attacks who 6 
later showed permanent lesionf . ?3 


.5-'.) 

yrs. 

10-14 

yrs. 

l.'i-lO 20-23 
yrs. yib. 

Totals. 

8 

7 

2 

21] 


8 

4 


13j 

|34 

71 



5] 


4 

4 

2 

I 

^25 

71 


71 

20j 



* Mitral insufficiency. 

t Aortic insufficiency, mitral stenosis or 7mitri|^slonosis. 

It is apparent that 34 (58%) of the cases of mitral insufficiency, 
persisted virtually unchanged throughout the period of ob.serva- 
tion, Avhile 25 (42%) subsequently developed serious valvular 
disease or a strong probability of it. Of the 26 cases showing mitral 
insufficiency following a single attack, 5 (19%) developed a serious 
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lesion, all within 5 years after the infection. Of the 33 cases of 
mitral insufficiency with a history of repeated attacks, 20 (61%) 
later developed other definite or strongly probable valvular lesions, 
and the appearance of the lesions was fairly well scattered through- 
out the 20 years following the first attack. Therefore, patients 
showing mitral insufficiency following a single attack had an 81% 
chance of escaping further lesions under 5 years of observation, and 
100% after 5 years. Similar patients with a history of repeated 
attacks, however, had only a 39% chance of escaping under 5 years 
after the first attack, with a progressively better prognosis the further 
removed from the initial attack during the next 20 years. 

Relative Influence of Rheumatic Fever and Chorea. In an attempt 
to evaluate the relative efl'ect of rheumatic fever and chorea in pro- 
ducing valvular damage, the cases in this series that developed un- 
questionable signs of mitral stenosis or aortic insufficiency or both 
were compared with the entire series, according to their histories 
(Table 5). 

Table 5. — Cases Developing Undoubted Mitral Stenosis or Aortic 

Insufficiency. 

Following a single attack of rheumatic fever .... 3 

Following a single attack of chorea 0 

Following repeated attacks of rheumatic fever ... 9 

Following repeated attacks of chorea 3 

Following one or more attacks of both 9 

No histoiy of rheumatic fever or chorea 2 


e 

History. 

Cases in 
entire series. 

Cases 
developing 
M.S., A.I., 
or both. 

%. 

Chorea alone 

. . . 44 

3 

6.8 

Rheumatic fever alone 

, . . 122 

12 

9.8 

History of both . . , , 

... 49 

9 

18.4 

History of neither 

. . . 10 

2 

20.0 


The high percentage of valvular disease developing in the group 
with no history of rheumatic fever or chorea is obviously fallacious 
because these patients Avere all sent in to the clinic because of a 
definite suspicion of heart disease, whereas the remainder were fol- 
lowed simplj^ because they had a history of chorea or rheumatic 
fever. It is then seen that the combination of chorea and rheumatic 
fever in the history Avas followed by much the highest percentage 
of A’alAmlar damage (18.4%), Avhile that following rheumatic fever 
alone aa'us not conspicuously higher than that folloAAung chorea alone 
(9.8 and 6.8%). It is interesting that in no instance did subsequent 
A^alvular damage follow a single attack of chorea. This might be 
construed as support for the contention- that chorea alone is incap- 
able of producing rheumatic heart disease unless accoriipanied by 
rheumatic feA^er, even though the latter might be so mild as to be 
clinicallj" unrecognizable. 13ut the A'ery much higher incidence of 
A'ah'e disease following a combination of rheumatic fcA'er and chorea 
than from either alone (it is in fact about equal to the sum of the 
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two tlisciises coDs’ulored sei^arately) might also support the view 
that there may he a “ non-rheumatie cliorca” indistinguishable 
clinically from the “rheumatic form.” In this event, liowever, we 
believe that repeated chorea should probably always be regarded 
as of the “rheumatic form.” 

Relative Susceptibility of Valves in Relation to Sex. The well- 
known tendency of the mitral valve to be involved in females and 
the aortic valve in males was shown clearly in this series, though 
the total valvular involvement was about ecpial in the two sexes 
as shown in Table G (00% of the series were females). 

TaIII.K G.— VaI.VUI.A 11 IS-VOI.VKMr.N'T IN' llKLATION TO RbX. 

M.S. A.I. M.S. + A.l. A.I. + A.S. Tol.il. 

Mules .... 3 . r. 2 0 10(38.5%) 

Eomales .... 0 3 3 1 10(01.5%) 

The theory has been advanced that the reason for the higher inci- 
dence of mitral stenosis in females may be that chorea is more likely 
to produce mitral stenosis than is rheumatic fever, and that chorea 
is more common in females. To investigate this possibility the 
cases of undoubted mitral stenosis, with or without aortic insuffi- 
ciency, were analyzed according to history and sex and compared 
with a similar analysis of the entire series (Table 7). 


Tadi.k 7.— Comi'aui.'^o.v 

or Mituai. 

Rti'.nosis 

Mnlc.s. 

CAtti'.s With thk 

E.S'TIIIB 

Eemnles. 

Sbiubs. 


Entire 

series. 

M.S. 

Entire 
%. seric.s. 

M.S. 

%. 

Chorea alone . 

, . 15 

0 

0,0 20 

3 

10. 0 

Rheumatic fever alone 

. , 67 

3 

5.3 05 

3 

3.1 

History of both 

. . 15 

1 

0.7 3‘1 

5 

M.7 

History of neither 

. . 3 

1 

33.3 7 

1 

14.3 


Again disregarding those cases with no liistory, it is seen that 
chorea or combinations of cliorca with rheumatic fever were much 
more frequently followed by mitral stenosis in females than in 
males, while the incidence following rheumatic fever alone was 
somewhat greater in males than in females. This would seem to 
furnish some support to the above explanation of the more common 
occurrence of mitral stenosis in females. 

There are some general practical inferences to be drawn from the 
above survey. One is led to the impression that the term “ potential 
heart disease” is a valid term, for if after an attack of rheumatic 
fever or chorea there is no murmur or only a very faint systolic 
murmur (Grade 1), that patient stands an excellent chance' of re- 
maining well for many years. This is particularly true if the nega- 
tive findings persist after 5 years. We have the distinct impression 
that some of these cases, however, even without any subsequent 
clinical recurrence of rheumatic fever, will develop mitral stenosis 
10, 20 or 40 years later. This opinion is based on the experience of 
observing patients 50 or 60 years of age and older, who had their 
only rheumatic bout in childhood, first became aware of any heart 
trouble and showed signs of typical mitral stenosis at an advanced age 
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Another point of interest is the subsequent course of those cases 
designated as having rheumatic mitral insufficiency on the basis of 
an apical systolic murmur of Grade 2 intensity or louder. We believe 
that although some will carry on indefinitely without any significant 
cardiac disability, some if not many will inevitably develop sub- 
acute bacterial endocarditis. These cases form a not insignificant 
group of patients who remain well for a great many years who may 
have been aware that they had a “harmless” murmur but who 
eventually pick up the fatal form of bacterial endocarditis. A few 
will slowly progress and develop mitral stenosis and others who only 
showed an apical systolic murmur may be found to have tj'pical 
aortic stenosis many years later. 

Summary and Conclusions. From an analysis of 225 cases of 
“potential rheumatic heart disease” and “rheumatic mitral insuffi- 
ciency ” followed for an average of 9.6 years the following conclusions 
were drawn : 

1. Of those cases diagnosed “potential rheumatic heart disease,” 
4.8% subsequently developed mitral stenosis, aortic insufficiency 
or both. With a history of only a single attack of rheumatic fever 
or chorea, these patients had a 96% chance of escaping valvular 
disease during 5 years after the attack, and 100% after 5 years. 
With a history of repeated attacks, the chances were 94% if less 
than 10 years had elapsed since the first attack and 100% after 
10 years. 

2. Of tliose cases diagnosed “mitral insufficiency,” 58% per- 
sisted unchanged throughout the period of observation, while 42% 
subsequently developed mitral stenosis or aortic insufficiency. 
Those with a history of a single attack of rheumatic fever or chorea 
had an 81% chance of escaping further lesions before the lapse of 
5 years, and 100% after 5 years. With a history of repeated attacks 
their chances were only 39% if less than 5 years had elapsed since 
the first attack, with a progressively more favorable prognosis as 
further years passed without the development of other lesions. 

3. The occurrence of both rheumatic fever and chorea in the his- 
tory M'as followed by a much higher incidence of valvular damage 
than following either disease alone, while that from rheumatic fever 
alone was about equal to that from repeated chorea alone. There 
were no instances of ^'alvular disease following a single attack of 
chorea. 

4. Some support was found for the theory that the greater ten- 
dency of chorea to produce mitral stenosis and the higher incidence 
of chorea in females is the explanation of the more frequent occur- 
rence of mitral stenosis in females than in males. 
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TRANSIENT NODAL RHYTHM FOLLOWING USE OF 
SULPHANILAMIDE. 

By Danikl li. Dozzi, M.I)., 

ABSIPTANT I’MVSICIAN, CIIKSTNUT HIM, IlOSriTAl,; CM.VICAI, ABBIBTANT, ORADUATr. 

HOBriTAI,, I'NIVr.UBITY OR Rr.NNBYI.VANlA, rini,AI>EM’inA, I’A. 

WniiA': it appcar.s that siilphanilamidc (para-aininolicnzeoo- 
snlplionanii(le) lias been ostahlishcd as a valuable therapeutic 
agent in eouibating infections due to hemolytic streptococci and 
some gf the Gram-negative cocci, its ultimate range of use rests 
largely upon the severity and frecpicnce of toxic effects. Aiming 
the ill-results caused by sulphanilamide havc'heen reported: irritant 
effect on tissues of the urinary tract. ‘ acidosis and dejiression of 
liver function (as determined by bromsulphalein),^ neutropenia/’ 
cyanosis, sulphemoglobiuemia,- acute hemolytic anemia,’ jaundice 
and urticaria,® and so on. 

There have been no reports indicating a possibility of cardiac 
damage from sulphanilamide. In order that we may be able 
properly to select our patients to whom we plan to administer this 
drug, it is important that we record any adverse reactions. In 
addition to the aforementioned undesirable results, the writer ]ire- 
sents a ease which might establish the likelihood of cardiac damage 
resulting from the use of sulphanilamide. 

Case Report. H. F., n pliy.sician, aged 27, had been suffering from an 
acute sore throat for 1 day. Throat culture revealed about 90% beta- 
hemolytic streptococci. Of his own accord, he took SO grains of Prontylin 
(sulphanilamide) in 1 dose. Aiiproximatcly 3 hours Later he became nau- 
seated, felt dizzy and had tinnitus aurium. He took 1?. grains of pheno- 
barbital and went to bed. On the following morning, February ], 1937, I 
was summoned to see him and he was complaining of pains in his knees 
and elbows, and in the small joints of his feet. There was no soreness of 
the throat. 

The temperature was 98.0° F., pulse 80 and respiratory rate 20 per minute. 
The patient did not look ill. The general ])hysical e.\amination revealed 
very few abnormalities. The mucous membranes were of good color. 
There was no cyanosis or jaundice. The throat was slightly red, but did • 
not appear acutely inflamed. Tonsils Avero absent. No enlargement of the 
cervical glands. The heart was normal in size. There was a soft systolic 
murmur heard over the entire precordium, but was loudest over the 
mitral area. The rhythm was regular. The lungs were clear to percussion 
and auscultation. The liver and spleen were not palpable. Weight 160 
pounds (72.7 kg.). No objective signs of joint disease. 

The laboratory studies revealed the following: Throat culture: 90% 
beta-hemolytic streptococci. Blood: Red blood cells, 5,370,000; hemo- 
globin, 13.3 gm.; white blood cells, 9700. Neutrophils, 73%; lymphocytes, 
22%; monocytes, 5%. Schilling count— stabs, 10; segmented, 63. Blood 
sedimentation (Cutler method) 15 mm. diagonal line. 

Blood uric acid, 2.4 mg. per 100 cc. Urine: Specific gravity 1.007, faint 
trace of albumin, no sugar, acetone or diacetic acid, sediment normal. 

He was placed on medical treatment administering large doses of salicy- 
lates for the joint pains. Felt quite comfortable, no sore throat, joint pains 
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subsiding. On February 4, 1937, the patient became “cardiac conscious” 
and complained of irregularity in rhythm. Dr. E. H. Campbell was asked 
to do a complete otolaryngologic examination and he reported that the left 
maxillary sinus Avas slightly cloudy, the right one A'ery cloudy, and the 
' pharynx congested and showed evidence of excessive lymphoid tissue. The 
same day the temperature rose to 101°, pulse, 100, respirations 22. 

Laboratory Studies: Blood: Red blood cells, 5,150,000; hemoglobin, 
14 gm.; white blood cells, 14,400. Neutrophils, 66%; lymphocj'tes, 23%; 
monocjrtes, 11%. Schilling count — stabs, 12; segmented, 54. Sedimen- 
tation of red cells, 25 mm. Diagonal curve. Roentgen ray Studies: 
Heart normal size and contour. Lungs, negative; Teeth, upper right first 
molar showed evidence of some absorption of apices of roots. 

The patient’s general condition improved rapidly and he felt perfectly 
well, excepting that he Avas alAA-ays conscious of some irregularity in cardiac 
rhythm. Discharged from the hospital February 10, 1937. Studies at 
the time of discharge: Temperature 98.2° F., pulse 70, respirations 18. 
Blood: Red blood cells, 5,300,000; hemoglobin, 13.8 gm.; Avhite blood 
cells, 7600. Neutrophils, 67%; lymphocytes, 27%; monocjd;es, 4%; 
eosinophils, 1%; basophils, 1%. Schilling count— stabs, 9; segmented, 58. 
Sedimentation of red cells, 23 mm. Diagonal curA^e. 

Patient Avent to Florida for 2 Aveeks’ A'^acation and returned feeling Avell, 
but still complained of cardiac irregularity. Electrocardiographic tracings 
Avere done frequently and the findings were practically the same, in that 
there Avas a persistence of Ioav Amltage and nodal premature contractions. 

No irregularity in rhythm Avas noted after April 20, 1937. The last 
tracing was taken on June 8, 1937, and is hereby presented to sboAv return 
of normal rhythm, but evidence of myocardial degeneration persists. 

During follow-up studies the blood pressure fluctuated from 130/80 to 
160/90. Urine concentration studies (No. 1) 1.020, (No. 2) 1.019, (No. 3) 
1 .022. Eyegrounds by Dr. E. B. Spaeth : “Light streak on arteries of right 
eye more pronounced than normal. Increased tortuosity of vessels of smaller 
dimensions.” 

Comment. In A'ieAV of the evidence that the patient Avas suffering 
from an infection, one naturally AA'ould wonder if the myocardial 
changes Avere not secondary to the infection. HoAveAmr, since there 
AA^ere definite symptoms of toxicity or idiosyncrasy after the inges- 
tion of the drug, and since the one single dose AAms larger than is 
customarily prescribed, one seems justified in emphasizing the pos- 
sibility of cardiac damage from the use of sulphanilamide. Also 
preAUous sore throats prior to the adA'ent of sulphanilamide failed 
to cause any cardiac irregularity. 

It is granted that the eAudence presented is insufficient to proAm 
definitely tliat sulphanilamide is capable of producing cardiac 
arrhj-thmias or cardiac damage. On the other hand, Griffith® had 2 
cases that deA^eloped arrhythmias AA'hile taking sulphanilamide, which 
disappeared when the drug Avas discontinued. T^Tien Ratcliffe* gave 
a closely allied drug— Setazine (para-benzylaminobenzenesulphdn- 
amide) to a flamingo (Aveight 7 kg.) at the Philadelphia Zoological 
Gardens for a streptococcic ulcer on the thigh (5, 10 and 15 grains 
oA^er 3 days), he found marked myocardial degeneration which he 
regarded as the cause of death. 

* H. L. Ratcliffe, Ph.D., Assistant Pathologist, Penrose Research Laboratorj', 
Philadelphia Zoological Gardens, 
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The patient lierc reported liadjduriiiR his student days, occasion- 
ally developed attacks of paroxysmal taoliycardia. An electrocardio- 
gram taken at that time (January 23, 1934), is included for compari- 
son with those taken after the ingestion of sulphanilamide. 

Tlie fact that the patient liad manifested evidence of disturbance 
or irritability of the cardiac conductive system prior to having taken 
sulphanilamide, suggests that perhaps sidphanilamide is not apt 
to alter the rhythm unless there is some jireexisting irritability of 
the conductive system. 

Summary. A case is presented of a jihysician who liad taken SO 
grains of Prontylin (para-aminobenzencsulphonamidc) in 1 dose, 
which were followed by transient symptoms, h''our days thereafter 
lie developed arrhythmia and electrocardiograms revealed signs of 
myocardial degeneration and nodal rhythm. 

Other evidence is cited to .support the possibility that suliihanil- 
amidc is capable of producing myocardial damage. 

^Yhile the evidence is insufficient to prove definitely that sul- 
phanilamide was responsible for the cardiac disturbance in the 
patient herein reported, it indicates the need for caution in its 
administration to patients with cardiac disease, until further e.xperi- 
ences arc recorded. 
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The tolerance which an individual develops for glucose depends 
to a large degree upon the diet to which he has become accustomed. 
In the diabetic patient, the low tolerance for glucose may be in- 
creased by the use of a diet high in carbohydrate. In individuals 
with chronic hypoglycemia and increased glucose tolerance, there is 
a diminution in tolerance following restriction of intake of carbo- 
hydrate. 

Hamman_ and Hirschmann'* showed that in normal individuals 
“the ingestion of glucose in some way stimulates the mechanism 
of carbohydrate disposal so that the repeated ingestion of the same 
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amount, causes a less marked hyperglycemia. The same stimulating 
effect is noted in diabetes; the second dose is followed by a less 
marked hyperglycemia and glycosuria. However, the difference 
between the effects of the two doses is less marked than in normals 
and varies in different stages of the disease.” 

It was demonstrated by Sweeney’ and later by Himswortli® that 
in normal individuals the restriction of carbohydrate in the diet is 
followed by a loss of tolerance for glucose, whereas a diet high in 
carbohydrate results in an increase in tolerance. 

Both Sweeney’ and Greisheimer et al.^ called attention to the 
fact that the glucose tolerance test is significantly affected by the 
character of food taken prior to the test. 

The observations of Ellis’ are very interesting in respect to the 
glucose tolerance in severe diabetes. In a small series of cases Ellis 
gave insulin at hourly intervals and glucose orally in amounts as 
high as 600 gm. per day. In all instances there was a striking reduc- 
tion in the insulin requirement as compared to the doses necessary 
on a previously moderately restricted diet. There was a greater 
response in the younger, ill-adjusted patients than in the older and 
better adjusted ones. In this connection our own observations have 
shown repeatedly the necessity of lowering the insulin dosage in 
diabetic subjects receiving continuous intravenous glucose therapy. 

Gibson^ showed that diabetics who were controlled on a low carbo- 
hydrate maintenance diet had a remarkable improvement in toler- 
ance, as indicated by a lessened requirement for insulin following 
2 or 3 days of high sugar ingestion with increased insulin. Further- 
more, he found that successive periods of high sugar diet at inter- 
vals of 4 or 5 days usually resulted in a 'progressive increase in 
tolerance, as judged by insulin requirements. 

Weeks, Renner, Allen, and Wishart® placed 6 epileptic patients 
on very high fat, extremely low carbohydrate diets for 48 days. 
In every patient h 5 q)erglycemia gradually developed. The highest 
figure reached was 357 mg. per 100 cc. 

Although the clinical implications are obvious both in respect to 
the dietary management of diabetes and of hypoglycemia, it is not 
the pnrpose of this paper to discuss in detail the practical application 
of these obserA^ations. We wish simply to show to what degree the 
glucose tolerance curve is altered as the result of diet in various 
conditions. 

Two small groups of unselected cases are presented. Group 1 is 
comprised of 7 cases of chronic hypoglycemia. Glucose tolerance 
curves are employed to show that the use of low carbohydrate, high 
fat diets is followed by a decrease in tolerance and relief of symptoms. 
In such cases the tolerance tests show definite, and in some instances 
quite marked, elevation of blood sugar levels. In 2 subjects these 
rose to within diabetic range and were associated with glycosuria. 
In 1 of these patients whose intake of carbohydrate was subse- 



MANIPULATION OF GLUCOSE TOLERANCE BY DIET 


quently raised, the sugar curve promptly fell again to Avithin normal 

‘ .-If 

Group 2 demonstrates marked improvement following the use ot 
high carbohydrate diets in 5 cases of mild diabetes, as shown by 
glucose tolerance tests before and after treatment. In these eases 
all but 2 patients had not been controlled previously and this might 
have influenced the degree of change. One member of this group, 
after having been controlled on a high carbohydrate diet, was given 
a low carbohydrate, relatively high fat diet of equal calorie value and, 
after a month, a glucose tolerance test yielded distinctly higher blood 
sugar levels. 

The dextrose tolerance test used in our cases is as follows: In the 
morning the fasting subject is given orally 100 gm. of glucose in 
200 cc. of water and then only water is permitted until the comple- 
tion of the test. Estimations of the blood sugar are made on the 
fasting blood and at intervals of 1, 2, 3, and 4 hours after the 
ingestion of glucose, specimens of urine being obtained ior estima- 
tion of sugar at the same intervals. At each of these times, an addi- 
tional 300 cc. of water is given to insure the excretion of sufficient 
urine. Standard anticoagulants (calcium oxalate and sodium 
fluoride') are used and the blood .sugar determinations are made on 
1 cc. samples by a modified Myers-IBailcy method.® 

The cases studied are briefly summarized. 

Case Abstracts. Groxip 1. Cask 1 (Fig. 1). — A man of 42 with a ten- 
tative diagnosis of hyperthyroidism had not improved following iodine 
therapy. This ]mtient complained that nervousness, palpitation, tachy- 
cardia, dy.spnea, and fatigue had been present for IJ years. He l)nd lost 
20 pounds in weight over a period of 14 months. Examination revealed 
cool, moist, cyanotic hands and feet, tachycardia, and digital tremor. 
The basal metabolic rate was —8%. 

He failed to improve on a schedule of rest, sedation, and high vitamin, 
high caloric diet. When he was seen again G weeks later, it was recognized 
that the symptoms usually occurred several hours after a meal. Tlio 
glucose tolerance test showed evidence of increased tolerance, although 
0.3 gm. of sugar was excreted between the first and second hour. His 
symptoms were reproduced by the injection of insulin. 

A high fat, low carbohydrate diet (C. 85, P. 74, F. ISO, Cal. 2256) was 
given and the tolerance test was repeated in 1 month, at which time he was 
clinically improved. This curve showed definite' diminution in tolerance, 
but still a terminal hypoglycemia. Two months later he was symptom- 
free and “feeling better than for many years." The tolerance curve then 
was definitely of diabetic type, the 1-hour sugar level being 333 mg. per 
100 cc. with no terminal hypoglycemia and a total glycosuria of 6.3 gm. 

Case 2 (Fig. 2). In September, 1935, a woman of 41 presented herself, 
with severe headaches and attacks of upper abdominal pain. Weakness 
had been a prominent symptom recently and this was aggravated by short 
periods of perspiration, nervousness, and trembling. In June, 1935, a diet 
of C. 180, P. 56, and F. 75, Cal. 1619 had been prescribed elsewhere. A 
glucose tolerance test on July 14 showed a greatly increased tolerance for 
glucose. The glucose tolerance test repeated on September 6, 1935, gave 
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Original tolerance curve (high vit. high caloric diet) 

One month on high fat diet CBS ' P74- P 160 

Three months on same diet 


Fig. 1. — Decreasing glucose tolerance following low carbohydrate, high fat diet. 



Original tolerance curve (after 6 inks, on C 160-P56-f 75) 

Seven weeks on high fat diet C80- P 75-F150 

• Three weeks on high carbohydrate diet C^ss-Pes-PTO 


Fig. 2, — Tolerance decreased by low carbohydrate diet and increased by high 

carbohydrate diet. 
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tlie following levels in mg. per 100 cc.: OS, 140, 150, 141, 88, 45. A distinct 
liypoglj'ceinic reliction occurred about the fourth hour. 

On September 9, 1935, a cholecy.stectoniy was done. The pathologic 
report showed chronic oholecy.stitis without stones. The clinical .symptoms 
of weakness and perspiration persisted after operation and on September 
21 she was given a weighed diet of C. SO, P. 75, F. 150, Cal. 1970. This 
was followed carcfull}' while the patient was in the liosjntal and no more 
hypoglycemic reactions occurred. A glucose tolerance curve 7 weeks later 
showed a definite reduction in tolerance with a glycosuria of 0.G3 gin. 
The fasting blood cholesterol level at this time was 272 mg. per 100 cc. 

On Januarj' 4, 193G, a high carbohydrate diet (C. 275, P. 85, F. 70, Cal. 
2070) was prescrilied as a clinical test. At first the jiaticnt felt more ener- 
getic and had a better appetite. After 3 weeks a glucose tolerance curve 
showed a marked increase again in tolerance with no glycosuria. It is an 
interesting observation that the blood cholesterol level at this time had 
fallen to 208 mg. per 100 cc. 

C.\sE 3. — The patient, a girl of 14, had generalized convulsions. A glu- 
cose tolerance test showed tlie following levels in mg. per 100 cc.; 81, 107, 
82, 75, 79, Ga. 

The patient was given a diet high in fat, relatively low in carbohydrate 
(C. 110, P. 75, F. IGO, Cal. 2180). Si.x wcelcs later the tolerance curve 
was as follows: 85, 114, 171, 122, 107, and 107 mg. per 100 cc. of blood. 
Four months after beginning the diet she was still free from convulsive 
seizures and at this time her glucose tolerance curve showed some further 
decrease in tolerance. The levels were 88, 155, IGl, 124, 115, 115 mg. per 
100 cc. 

Case 4. — A man of 47 complained of insomnia and periods of nervousness, 
associated with emotional instability, trembling, sweating, and groping 
for words. Two recent “ faint” spells had been relieved by eating chocolate. 
He had lost approximately 35 pounds during the year. Physical e.\amina- 
tion failed to reveal any cause for his symptoms. 

A glucose tolerance test showed incren.scd tolerance with a hypoglycemic 
level at the third hour. It Avas as follows: 81, 113, 72, 85, 58, 73 mg. per 
100 cc. of blood. He was given a diet of C. 110, P. 73, F. 117, Cal. 1785, 
which was increased 8 days later to C. 125, P. 88, F. IGl, Cal. 2300. One 
month after the original glucose tolerance, a second test was as follows: 94, 
154, 134, 103, 54, 72 mg. per 100 cc. It .showed considerable reduction of 
tolerance; hypoglycemia, liowever, still persisted at the third hour. The 
patient was entirely relieved ofdiis symptoms. 

Case 5. — A Avoman of 25 had begun to have convulsive seizures of grand 
mal type at the age of IG. These had become increasingly more frequent. 
Physical examination revealed no cause. 

On February 5, 193G, a glucose tolerance test showed the following levels 
in mg. per 100 cc. of blood: 08, lOG, 102, 105, 74, G9. She Avas given a diet 
loAv in carbohydrate (C. 100, P. 65, F. 120, Cal. 1740) Avith frequent feed- 
ings. Two months later the fat content Avas raised to 153 gm. (Cal. 2040). 

Three months on this regimen resulted in a reduced tolerance. The blood 
sugar levels Avere as folloAvs: 87, 127, 161, 139, 80, 60 mg. per 100 cc. The 
urine contained a trace of .sugar and acetone. Clinically, there had been no 
improvement, tAvo additional attacks having occurred. 

Case 6.— A Avoman of 20 complained chiefly of Aveakness, headaches, and 
dizziness. The symptoms Avere never related definitely to meals but could 
be relieved by a glass of sherry. She Avas short, slightly obese, the uterus 
Avas small, and pubic hair Avas scant. 

The glucose tolerance Avas markedly increased Avith levels of 78, 98, 83, 61, 
69, 48 mg. per 100 cc. of blood. She Avas given a diet of C. 72.5, P. 55, F. 122, 
Cal. 1608. Ten Aveeks later, considerable reduction of tolerance Avas noted 

voi.. lO."), NO. 0. — JUNE, 1938 28 
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except at the fourth hour which fell to the hypoglycemic level' of 53 mg. 
and the patient experienced typical symptoms of hypoglycemia. The 
sugar levels were as follows: 93, 142, 116, 116, 109, 53 mg. per 100 cc. She 
had made definite clinical improvement. 

Case 7. — A man of 29 had had attacks of weakness, nervousness, tremb- 
bling, and at times hyperhydrosis for the preceding 9 years. He also 
suffered from insomnia, frequent headaches, and a constant tendency to 
stutter. Physical examination gave essentially negative findings. Five 
estimations of the basal metabolic rate over a 3J-year period gave normal 
findings. ' 

A glucose tolerance test showed a markedly increased tolerance, the 
highest level being the fasting sugar. The values were 89, 88, 79, 54, 49, 
70 mg. per 100 cc. of blood. 

For 4 years he followed a low carbohydrate, high fat diet which was 
finally standardized to coirtain C. 100, P. 80, F. 200, Cal. 2520, taking 6 
feedings per day. After 1 month and also 21 months on this weighed diet, 
glucose tolerance tests were normal and exhibited considerable decrease in 
tolerance from the original curve. The levels after 2^ months on the above 
diet were 98, 169, 140, 69, 80, 88 mg. per 100 cc. 

Three months later he was symptom-free but, for the purpose of investi- 
gation and with the patient’s cooperation, his diet was radically changed to 
C. 275, P. 86, F. 95, Cal. 2300. Within 3 weeks the symptoms previously 
experienced were returning and 1 month after institution of this high carbo- 
hydrate diet, the tolerance test showed a definite increase in tolerance. 
The blood sugar levels were 117, 136, 82, 82, 70, 80 rag. per 100 cc. A high 
fat, lower carbohydrate diet was restored and soon he became free of symp- 
toms once more. Symptoms may be reproduced at will by increasing the 
carbohydrate intake. 

(^oup 2. Case 8. — A woman of 38 complained of a burning, constant 
pain, variable in intensity, over the precordial region of the 4th and 5th 
interspaces. This had been present for almost 3 years. She also complained 
of great nervousness and weakness. Her history suggested hysteria. Her 
mother died of diabetes at the age of 65. 

Examination revealed slight thyroid enlargement and an area of tender- 
ness over the left anterior chest wall corresponding to the site of the pain. 
She was believed to have intercostal neuralgia as well as diabetes mellitus. 

The glucose tolerance test showed a mild diabetic type of curve with 
1.5 gm.— total glycosuria. The levels were 82, 208, 256, 173, 141, 93 mg. 
per 100 cc. of blood. She was given a high carbohydrate, low fat diet, con- 
sisting of C. 250, P. 80,^F. 60, Cal. 1860. 

A glucose tolerance test made 10 days later showed a definite increase in 
tolerance although there was 2.58 gm. of glycosuria. The sugar levels were 
94, 173, 191, 184, 120, 64 mg. per 100 cc. After the diet had been continued 
2 months longer, the glucose tolerance test was normal and no glycosuria 
was present. The levels were 81, 110, 127, 94, 111, 68 mg. per 100 cc. She 
felt well at this time except for the chest pain. 

Case 9. — A man of 59 had been found to have diabetes mellitus during a 
routine physical examination 3 years previously. Since then he had followed 
a modified low carbohydrate, high fat diet, approximating C. 120, P. 130, 
F. 120, Cal. 2080, and had been well controlled. Our glucose tolerance 
test indicated definite diabetes mellitus, with a glycosuria of 2.2 gm. The 
blood sugar levels were 120, 241, 297, 330, 214, 114 mg. per 100 cc. 

He was in the hospital for 6 days for diabetic management. A diet of 
C. 190, P. 68, F. 100, Cal. 1932 was prescribed. No insulin was required, 
as diabetic control was complete. 

The diet was gradually raised to C. 245, P. 93, F. 96, Cal. 2216 and the 
patient remained well controlled. This was repeated 20 months after the 
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originnl tolerance lest. He liad followed the diet containing C. 245 for 
12 months prior to this time. The test, though retaining a .suggestion of 
lagging, was now normal, Avith levels of 102, IGO, IGO, 187, 96, 62 mg. jicr 
100 cc. The urine showed a very faint trace of glucose but this was too 
small to estimate quantitatively. 

Case 10. — A Avoman of 47 gave a history of chronic alcoholism of many 
years’ duration. “All her life” .she had sufYered from “night-blindness.” 
During the IS months preceding admi.‘:.sion she noticed increasing stiffne.'^s 
of the legs Avith uncerbdnty of gait. Her diet had been poor for 4 j-ears and 
Avas entirely inadequate in meat and fruit. On examination, her skin Avas dry 
and rough*. Her tongue A\*as clean, red, and atrophic. Many croAvned 
teeth Avere present. Hyiieresthesia of the feet and legs and increa.sed 
])atcllnr reflexes Avere noted. The diafjnoses Avere deficiency disease with 
peripheral neuritis, secondary to chronic alcoholism and diabetes mellitus. 

She Avas given a high vitamin, high caloric diet Avith iLvdrochloric acid, 
brcAver’s yeast, haliA’cr oil, and daily intramuscular injections of liver e,\- 
tract. During the next 2 Avccks she ate poorlj’-, due to poor appetite and 
because of the extraction of several teeth. Tavo Aveeks after admission a 
glucose tolerance test A\’as made Avhich .shoAved a diabetic type curve AA'ith 
glycosuria of 0.3 grn. The leA’^els Avere 110, 260, 288, 213, 160, 102 mg. per 
100 cc. of blood. Three Aveeks after admission a Aveighed diet of C. 175, P. 
65, F. SO, Cal, 1680 AA-as prescribed and altered during the next 3 days to 
C. 205, P. 71, F, 80, Cal. 1824. After 2 AA-ceks on this diet the tolerance 
test Avas entirely normal except for a faint trace of glycosuria. The sugar 
IcA'^els fasting and at 1, 2 and 3 hours Avere 83, 187, 133, 104, mg, per 100 cc. 

In this ease, scA'cral factors arc present Avhich modify the diagnosis of 
diabetes. In the first place she had existed on a A^erj' inadequate, ahno.st 
starvation, diet prior to the time .she entered the hospital, Avliich Avas 2 
AA'ceks before the first glucose test. There AA'ere also distinct signs of dc- 
ficiencj' disease and dental infection. SlarA'ation diets, like diets Ioav in 
carbohydrate and high in fat, cause a definite decrease in sugar tolerance.’ 

Case 11. — A man of 48 complained of droAvsincss, fatigue, coldness, poor 
memorj'^, dry .skin, somnolence, and gradual AA'cight gain of about 80 pounds 
during the past 20 years. He stated that his appetite AA'as large. Examina- 
tion shoAved only moderate obesity and tlic skin signs suggestiA'^e of li3’’po- 
thyroidism. 

Urinalysis shoAved 3+ sugar. A glucose tolerance test Avas done Avhich 
revealed a mild diabetic curve and glycosuria of 2.9 gm. The levels Averc 
82, 192, 222, 226, 140, 75 mg. per 100 cc. of blood. 

A diet of C. 205, P. 71, F. 80, Cal. 1824 Avas prescribed and -J gr. of 
desiccated thyroid daily. After 7 Aveeks on this regimen, the glucose toler- 
ance test Avas normal, he had lost 20 pounds in Aveight, and the symptoms 
Avere greatly diminished. The blood sugar levels AA^ero 94, 171, 170 105, 
84, 73 mg. per 100 cc, ’ 

Case 12 (Fig. 3).— A man of 50 Avas admitted for orthopedic care. Mild 
diabetes had been recognized 3 years before and he liad limited the starch 
and sugar in his diet. Examination revealed that he Avas about 15 pounds 
overAveight. 

A glucose tolerance test shoAved a mild diabetic type of curve Avith a faint 
trace of glycosuria. He Avas given a diet Ioav in fat and moderately high in 
carbohydrate Avhich Avas gradually increased to C. 265, P. S3, F. 60 Cal. 
1932. At first, glycosuria was noticed but this disappeared. After 1 month 
on this diet, a tolerance test showed definite increase in tolerance and Avas 
normal except for slight elevation at the third hour and a trace of glycosuria, 
insufficient for quantitative estimation. 

The diet Avas then changed to one high in fat, Ioav in carbohydrate, but 
of the same caloric value, consisting of C. 85, P. 70, F. 145, Cal, 1925. 
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After a montli on this regimen the glucose tolerance test revealed a definite 
loss in tolerance at all periods up to the third hour. 



Fig 3 — Deci eased tolerance on low carbohydrate diet and increased on high 
carbohydrate intake in a diabetic. 


Summary. The glucose tolerance test has been used to demon- 
strate the change in tolerance which occurs following the use of 
various diets. 

Two groups of cases are presented; One, a group of 7 individuals 
with chronic hj’poglycemia; and the other, a group of 5 patients 
classed as mild diabetes mellitus. 

In the cases of chronic h^'poglycemia, there was a consistent 
decrease in tolerance following the use of low carbohydrate, high 
fat diets. Subsequently, in 2 of these cases increased tolerance 
followed the use of high carbohydrate, low fat diets. 

In the cases of mild diabetes mellitus the tests showed an in- 
creased tolerance following the use of high carbohydrate, low fat 
diets. In 2 cases, the original diminished tolerance shown in our 
data folloived the use of restricted carbohydrate intake for several 
years. In 1 of these the tolerance gained following the use of a high 
carbohydrate intake was largely lost 1 month after the institution 
of a low carbohydrate diet of equal caloric value. 

Since tolerance of glucose is altered so definitely by various diets, 
a knowledge of dietary habits is necessary for proper clinical evalu- 
ation of the glucose tolerance test. 
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(From the Diabetic Clinic "B,” Pennsylvania Hospital.) 

The principle of unrlernutrition in the treatment of dialietcs, 
announecd by Allen in 1914, was regarded as so important before 
the discovery of insulin that the years lOlJ-1921 are referred to as 
the Allen era. However, since tlic introduction of insulin in 1921, 
the undernutrition principle lias not received the attention that it 
deserves, especially as applied to the treatment of obese diabetic 
patients. Tlie importance of this neglect may be rcalixed when it is 
known that the majority of dialietie patients are overweight. In 
most of the clinics for the treatment of diabetes that we have ob- 
served, overweight diabetic patients with high blood sugar levels 
are usuallj^ not reduced, but are placed on diets that maintain their 
weights. Insulin must then of necessity be given, and, with the 
patient’s weight kept at a high level, large doses are necessary. 

Text-books do not bring out the fact that reduction in weight of 
obese diabetics will, in a large majority of cases, improve the toler- 
ance for carbohydrate and total calories and reduce tlie level of tlie 
blood sugar to normal without insulin therapy. For example, 
Joslin appears to regard the amount of glycosuria as the criterion 
for giving insulin, regardless of the patient’s weight. In the last 
edition of his book, this author3“'says that he would give protamine 
insulin, 10 units before breakfast, to a previously untreated diabetic 
whose urine shows a red or yellow reduction with Benedict’s reagent. 
Grafe apparently believes that the height of the blood sugar alone 
indicates the need for insulin in an uncomplicated diabetic, again 

* Read at the Section on General Medicine of the College of Physicians of Phila- 
delphia, October 25, 1937. 
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regardless of the patient’s weight. In his book on metabolic dis- 
eases, Grafe- states that: “If a (blood sugar) value of 0.3% or 
more is found, we may be sure that dietary restrictions alone will 
not suffice. The same is true if in spite of treatment a second analysis 
reveals a figure of about 0.2% without simultaneous renal or vascular 
disease. In such cases we are also dealing with the severe form of the 
disease which requires insulin.” 

As has been pointed out by Duncan^ diabetes is mild in any 
patient if that patient has never taken insulin and is considerably 
overweight, regardless of the initial blood sugar level. Guided by 
this principle, we have customarily given a low-caloric diet to uncom- 
plicated overweight diabetic patients, so as to reduce the weight 
gradually (not more than 2 pounds a week), to somewhere near the 
calculated ideal weight for the patient’s age, sex and height. With 
the weight reduction and simultaneous reduction of the total metab- 
olism, the apparent need for insulin disappears. These statements 
must not be taken to mean that we do not give insidin when it is needed. 
All of our more severe diabetic patients (who are usually under- 
weight) and the mild diabetics when complications develop are, of 
course, given insulin. However, the percentage of our diabetic 
patients taking insulin is relatively low. Joslin®*’ has estimated that 
60% of the diabetics in this country are now taking insulin. In the 
Diabetic Clinic “B” at Pennsylvania Hospital, of 112 patients now 
active in the clinic only 33% (a little more than half of Joslin’s 
estimated figure) take insulin. Some of these are recovering from 
complications and will not be permanent “insulin patients.” Recent 
figures show that only 25% require insulin treatment permanently. 

It should be emphasized that the group of patients under discus- 
sion is a large one. The percentage of diabetic patients who are 
obese is astonishingly high. Joslin®' found that of 4596 diabetics 
over 20 years, 78.5% of the men and 83.8% of the women were over- 
weight at their maximum weights, and the percentages overweight 
at the onset of the diabetes were almost as high. No less than 16.5 % 
of the men and 25.8% of the women were 40% or more overweight 
at their maximum weights. These percentages are about what we 
have found in our clinic. It is with these very obese patients, 40% 
or more overweight, that we are particularly concerned in this dis- 
cussion. The advantages of treating this large group of diabetic 
patients without insulin are obvious. Not the least of these is the 
financial saving to the patient, or to the hospital if it provides 
insulin when the patient cannot pay for it. 

' The cases to be reported were all treated in the out-patient depart- 
ment where we had to rely on the patients’ cooperation in following 
'the prescribed diets. It is worth noting here that it is particularly 
important to restrict the large calorie carrier, fat, as well as, or in 
place of, carbohydrate. In general, top little attention is paid to 
the advantages of this restriction and its effect in reducing the blood 
sugar le^’el. f^Tien the patient cooperated in following his diet. 
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we found that the blood sugar level fell with the weight. If the 
patient refused to follow a low-caloric diet and maintained his high 
weight level, the blood sugar stayed high. To some of these patients 
we gave insulin, and found often that large doses (50 to 100 units 
daily) were needed to bring the blood sugar down to a normal level. 

niustrative Cases. ' Examples of obese diabetic patients belonging 
to two different groups are herewith presented. These cases are 
typical of all of the patients in each group. To save space and avoid 
repetition, the data on only a few of the patients in each group are 
included. 

Group I. Obese diabetic patients who showed a fall of the blood sugar level 
to normal with xoeight reduction. 

Case 1.— A. Fe., Femai.e, White, Aoed 51. Heioht 01 iNCiiEa, Ideai. Weioht 

i;i5 LllS., 39% OvEItWEIOHT. 



Weight, 


Diet. 

Calories. 

Glyco- 

Illood .sugar,* 
ing. per 

Date. 

lbs. 

1’. 

C. 

suria. 

100 cc. 

July 7, 1933 . 

. 188 

70 

SO 

1100 

2.1% 

250 

July 21 . . 

. 181 

70 

so 

1100 

0 

177 

July 28 . . 

. 181} 

70 

so 

1100 

0 

144 

August 11 . 

. 179 

70 

SO 

1100 

0 

122 

October 20 

. 170 

70 

95 

1300 

0 

115 

January 20, 1934 

. 1071 

70 

85 

1200 

0 

110 

August 24 . . 

. 153 

70 

95 

1300 

V. ft. trace 

113 

March 8, 1935 

. 148 

70 

105 

1400 

0 

113 

July 12 . . 

. 147 

70 

115 

1000 

0 

110 

October 9, 1930 

. 157} 

70 

115 

1000 

0 

no 

December 10 . 

. 150 

70 

140 

1000 

0 

120 

Juno 25, 1937 . 

. 105 

75 

100 

1800 

0 

•113 

August 13 . 

. 101 

75 

100 

1800 

0 

109 


Summary. Witli a loss of weight of 9 pounds, the blood sugar level fell 
from 0.250% to normal. Subsejiuently, the carbohj’drate tolerance was 
mucii improved. Even with an increase in weight of 14 pounds from the 
lowest level, the blood sugar stayed normal. 

Case 2.— D. d’G., Femai.e, White, Aqbu 40, Heiqht 591 Inches, Ideai. Weight 

120 Lns., 49% Oveiiweiqiit. 





Diet. 



blood sugar,* 

Date. 

TV 

lbs. 

P. 

C. 

Calories. 

vjlyco- 

Ruria, 

mg. per 
100 cc. 

March 26, 1932 

. 180 

70 

80 

1100 

1.3% 

238 

April 1 . , . 

. 178} 

70 

80 

1100 

0 

152 

April 15 

. 174 

70 

80 

1100 

0 

130 

April 29 . . 

. 173} 

70 

80 

1100 

V. ft. trace 

99 

May 13 . . 

. 107 

70 

80 

1300 

0 

88 

July 8 . . . 

. 155} 

70 

•80 

1300 

0 

93 

December 10 

. 163} 

70 

120 

1700 

0 

77 

April 7, 1933 . 

. 161 

70 

150 

1700 

0 

70 


Subsequently the carbohydrate in the patient's diet was increased to 
250 gm. daily, the calories being kept at 1700. There was a gradual gain 
of weight to 174 pounds on August 13, 1937 (evidently the patient was 
exceeding her caloric allowance). The glucose tolerance test on January 27, 
1936 showed a mildly diabetic curve, the highest blood sugar being 0.199% 
1 hour after the administration of 100 gm. of glucose. 

Summary. With a loss of weight of 9 pounds the blood sugar level fell 
from 0.238% to normal. Subsequently, even with an increase in weight 
of 21 pounds from the lowest level, the blood sugar stayed normal, showing 
a marked increase in the carbohydrate tolerance. 

* All blood sugar doterniinations were made by the Folin-Wu method. The blood 
specimens were taken from patients who had fasted at least 14 hours. 
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Case 3. — F. H., Female, Colored, Aged 3.5, Height 60J Inches, Ideal Weight 
124 Lbs., 27% Overaveight. r 





Diet. 



Blood sugar, 


Weight, 

r — — 



Glyco- 

mg. per 

Date. 

lbs. 

p. 

c. 

Calories. 

suria. 

100 cc. 

May 8, 1936 . 

. 157 

70 

90 

1200 

1.6% 

258 

May 15 

. 155 

70 

90 

1200 

0 

192 

June 5 . . . 

. 152 i 

70 

90 

1200 

0 

169 

July 24 . 

. 147 

70 

90 

1200 

0 

141 

September 4 

. 145 

70 

90 

1200 

0 

111 

November 6 

. 143 

70 

90 

1200 

0 

130 

March 5, 1937 

. 135 

70 

125 

1400 

0 

134 

April 16 

. 137 

70 

125 

1400 

0 

143 

July 9 . . . 

. 138 

70 

125 

1400 

0 

161 

September 3 

. 139' 

70 

125 

1400 

0 

119 


Summary. With a loss of weight of 10 pounds, the blood sugar level fell 
from 0.258 % to normal. Subsequently, with an increase in the caloric allow- 
ance the blood sugars were slightly higher, but usually near the normal level. 
Case 4. — L. G., Female, White, Aged 62, Height 61^ Inches, Ideal Weight 
140 Lbs., 37% Overweight. 

Diet. Blood sugar,* 


Date. 

Weight, 

lbs. 

P. 

C. 

Calories. 

Glyco- 

suria. 

mg. per 
ioo cc. 

February 19, 1934 

192 i 

70 

80 

1200 

Not done 

238 

March 23 . . . 

1881 

70 

80 

1200 

‘ 0 

170 

April 13 . , . 

185 

70 

SO 

1200 

0 

178 

May 25 ... 

178} 

70 

80 

1200 

0 

143 

August 3 . . . 

168 

70 

80 

1200 

0 

156 

November 9 

169 

70 

80 

1200 

0 

137 

January 16, 1935 . 

162} 

70 

100 

1200 

0 

126 

April 12 . . . 

165 

70 

100 

1200 

0 

114 

September 13 . 

171 

70 

100 

1200 

0 

122 

January 10, 1936 . 

174 

70 

100 

1200 

0 

125 

May 1 . . . . 

173 

70 

100 

1200 

0 

114 

November 13 . 

174 

70 

100 

1200 

0 

126 

January 15, 1937 . 

177 

70 

100 

1200 

0 

133 

June 25 ... 

174 

70 

100 

1200 

0 

137 


Summary. With a loss of weight of 25 pounds, the blood sugar level fell 
from 0.238% to nearly normal. Subsequently, with a slight increase in 
weight (apparently the patient was e.vceeding her caloric allowance) the 
blood sugar did not exceed 0.137%. 

Case 5. — A. Pr., Female,, White, Aged 48, Height 63 Inches, Ideal Weight 
140 Lbs., 46% Oa’^eraveight. 


' 



Diet. 


Blood sugar,' 


Weight, 



,, 

Glyco- 

mg. per 

Date. 

lbs. 

P. 

c. 

Calories. 

suria. 

100 cc. 

August 13, 1934 . 

205 

SO 

90 

1400 

0.8% 

225 

August 24 . 

, 207 

72 

90 

1200 

Ft. positive 

185 

September 7 . 

203 

80 

85 

1200 

0 

166 

September 19 . 

198 

80 

85 

1200 

0 

169 

October 12 

195} 

80 

85 

1200 

0 

151 

December 7 

189 

80 

85 

1200 

0 

145 

March 1, 1935 

186 

80 

85 

1200 

0 

132 

April 12 . . 

185 

80 

85 

- 1200 

0 

119 

July 19 . . 

182} 

80 

85 

1200 

0 

123 

October 18 

182} 

SO 

85 

1200 

0 

103 

March 20, 1936 

184} 

80 

100 

1200 

0 

118 

July 10 

184 

80 

100 

1200 

0 

121 

Januarj’ 15, 1937 

182 

80 

100 

1200 

0 

115 

April 16 

. 183 

80 

100 

1200 

0 

111 


Summary. With a loss of weight of 20 pounds, the blood sugar level fell 
from 0.225 % to normal. With no further loss of weight, the blood sugar has 
remained normal. 

* All blood sugar determinations were made by the Folin-Wu method. The blood 
specimens were taken from patients who had fasted at least 14 hours. 
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Case 0.— A. C., FE^^AI-E, ‘White, Aoed 50, IIekjut 01 Inches, Idem, Weight 

133 Liis., '12% OvEUwniGHT. 

Diet. Blood fiURar,* 


Dale. 

Weinlit, 

lb". 

' 1*. 

C. 

Calorie.*,. 

GIj'co- 

suria. 

mg. per 
100 ec. 

Mliv 12. 1930 . 

. lS9i 

05 

100 

1200 

3 phis 

220 

May 23 . . 

. 188 

05 

100 

1200 

1 plus 

. 140 

Juno 0 , . . 

. ISO} 

(i5 

100 

1200 

0 

147 

Jtine 20 

. ISU 

05 

100 

1200 

0 

97 

August 1 

. 173 

05 

100 

1200 

0 

80 

October S . 

. 173 

05 

100 

1200 

0 

115 

February 4, 1937 

. 171} 

05 

100 

1200 

0 

100 

April 1 . . . 

. 170 

05 

100 

1200 

0 

95 

June 17 

. 1051 

05 

100 

1200 

0 

95 


Suvunary. Witli a loss of wcifilit of 7 pounds, liic Idood siiKar level fell 
from 0.220% to normal. With a continued gradual loss of ivcight, the blood 
sugar has remained nonnal. 

Group n. Ohrsc diahclic patients ivho failed to folloio a low-caloric diet, 
and therefore needed insulin. 


Case 7.— M. M., Female, White, Aged 50, Height 03 Inches, Ideal Weight 

138 Lns., 40% Ovehweight. 


i 

1 

Wcight.i 
lbs. 1 

1 


Diet 

1 


Insulin. 


Glyco- 

£unn. 

Blood 
sugar,* 
mg. per 
100 cc. 

Dale. j 

1 

c. i 

i 

Cnl- 

oricH. • 

April 18, 193G . . 

201 

1 

00 ^ 

120 

1125 

20—20—20 

0 

250 . 

May 10 

202} 

GO 

120 

1125 

20—20—20 

0 

162 

July 11 . 

198} 

00 

120 

1125 

20—0—20 

0 

170 

September 24 . 

197} 

CO 

120 

1125 

20—0—20 

4 plus 

300 

November 5 

197} 

00 

120 

1125 

(35)— 0— (10) 

4 plus 

247 

December 24 

201 

00 

120 

1125 

(40)— 0— (10) 

4 plus 

ICO 

January 21, 1937 . 

1971 

GO 

120 

1125 


40 

L. 

-0- 

w 


Not done 

250 

April 1 . . . . 

198 

GO 

120 

1125 


45 

. 

—0— 

IS 


4 plus 

174 

April 15 

195 

CO 

120 

1125 


60 

—0— 

50 


4 plus 

305 

May 20 

197 

GO 

120 

1125 


60 

—0— 

50 


4 plus 

200 

June 24 ... 

194 

GO 

120 

1125 


60 



*— 0 — 

— 

SO 


4 plus 

400 


Note; ( ) represents protamine zinc insulin; Q represents crystalline insulin. 


Summary. With failure of the patient to follow a low-caloric diet, the 
diabetes remained uncontrolled even with 110 units of crystalline insulin 
•daily. 

* All blood sugar doterminations were made by the Folin-Wu method. The blood 
specimens were taken from patients who had fasted at least 14 hours. 
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Case 8. — H. D., Female, White, Aged 43, Height 62 Inches, Idead Weight 
133 Lbs., 9% Overweight. 


Date. 

WeiEht, 

lbs. 

Diet. 

Insulin. 

Glycosuria. 

Blood 
sugar,* 
mg. per 
100 cc. 

P. 

C. 

Cal- 

ories. 

July 3, 1934 .... 

144 i 


80 

1200 

None 

1.6% 


September 14 ... 

141J 

70 

80 

1200 


v. ft. trace 

171 

November 12 ... 

142 

70 

80 

1100 


0 

166 

January 7, 1935 . 

145 

70 

80 

1100 

15—0—8 

0 

191 

June 7 

146 

70 

80 

1100 

12—0—10 

0 

254 

October 14 ... . 

153 i 

70 

80 

1100 


0 

169 

January 6, 1936 , 

156 

70 

80 

1100 

11—0—10 

0 

124 

December 11 ... . 

158 

70 

80 

1100 

8—0—12 

' 0 

235 

January 22, 1937 

158 

70 

80 

1100 

15—0—6 

0 

202 

March 5 

158 

70 

125 

1400 


0 

141 

May 21 

163 

70 

125 

1400 


0 

207 

July 16 

166 

70 

125 

1400 

(48)— 0—0 

0 

191 


Summary. With a weight gain of 22 pounds because of failure to follow a 
low-caloric diet, the insulin requirement rose steadily. Even with 48 
units of protamine zinc insulin daily, the diabetes was not well controlled. 


Case 9. — E. P., Femaee, White, Aged 61, Height 62 Inches, Ideal Weight 
138 Lbs., 6% Overweight. 


Date. 

B 

Diet. 

Insulin. 

Glyco- 

suria. 

Blood 
sugar,* 
mg. per 
100 CO. 

P. 

C. 

Cal- 

ories. 

November 9, 1934 

146 

70 

90 

1400 

None 

1.3% 

265 

November 16 . . 

146 

70 

90 

1200 

None 

1.2% 

234 

January 4, 1935 .... 

145 

70 

90 

1200 

None 

0 

209 

April 5 

147 

70 

90 

1200 

None 

0 

186 

October 21 

I50i 

70 

90 

1200 

None 

0 

200 

December 6 

151 

70 

90 

1200 

None 

0.4% 

155 

June 19, 1936 

146} 

70 

90 

1200 

None 

1 plus 

267 

July 10 

144 

70 

100 

1200 

8—0—6 

0 

195 

November 20 .... 

154 

70 

100 

1200 

9—0—7 

0 

165 

April 16, 1937 .... 

155} 

70 

100 

1200 

(12)— 0—0 

1.4% 

212 

June 18 

155 

70 

100 

1200 

(12)— 0—0 

1 plus 

227 


Summary. With a weight gain of 10 pounds, because of failure to follow 
a low-caloric diet, the rliabetes was uncontrolled ivith relatively small doses 
of protamine zinc insulin. 

Summary and Conclusions. We have presented case histories of 
obese diabetic patients which illustrate the following facts: 

The great majority of obese diabetic patients, particularly those 
40% or more overweight, do not need insulin. ^Wien such a patient 
is put on a low-caloric diet and his weight reduced, the blood sugar 

* All blood sugar determinations were made by the Folin-Wu method. The blood 
specimens were taken from patients who had fasted at least 14 hours. 
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falls to Borinal without insulin. If such a patient is put on a diet 
that maintains his weight, large doses of insulin are needed to con- 
trol the dial)ctcs. Obviously, if simple weight reduction can achieve 
the same results as large doses of insulin, it is the treatment of choice 
in obese diabetic patients, especially as the loss of weight is in 
itself a desirable end. 
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THE EFFECT ON THE BLOOD CELLS OF THE FETAL RAT 
PRODUCED BY THE INHALATION OF CARBON 
TETRACHLORIDE BY THE MOTHER DURING 
GESTATION. 

By hlsTELLE Bruise, 

VOI.UNTKr:il .\PSISTANT, DIVISIO.V or E.M’Km.MKNTAI. MEDICIKE, 

THE MAYO lOlT.VDATION, ItOClIKSTElt, .MINS. 

Studies on the blood of fetal inainmals have shown that their 
total number of erythrocytes per cubic millimeter is very low and 
that the size and volume of the erythrocytes are much greater than 
corresponding values for the adult, louring gestation the total 
inmiber of cells per cubic centimeter gradually increases and the 
size and volume of the cells gradually decrease; but at birth these 
values are far from approaching the corresponding values for adult 
blood.* 

Wintrobe and Shumackcr^* compared these changes during the 
development of fetal blood with changes which occur in the blood of 
patients with pernicious anemia who are receiving some potent 
stimulus to blood formation. They thought that there must be 
some hemopoietic principles or stimulus which likewise controls the 
maturation of the fetal blood cells. Nothing is known regarding the 
possible hemopoietic factors which may be elaborated by the fetus. 
Gastric motility and gastric secretion of the fetal stomach have 
. been studied,*'^ but whether these secretions contain either intrinsic 
or extrinsic factors for regulation of the blood remains unknown. 
Jones, Shipp and Gonder have said that, “perhaps the factor is 
absorbed from the mother or it may be elaborated by the fetus.” 
Wintrobe and his associates suggested that if a substance similar 
to Castle’s antianemic principle^® does influence the blood of the 
fetus, it probably comes through the placenta from the maternal 
circulation. 

There are some data^™ which show that human gastric juice, or 
hog gastric juice obtained from a fundic pouch, when injected into 

=*■ Work done under the direction of Dr. G. M. Higgins. 
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pregnant rats, Avill accelerate the maturation of the fetal erythro- 
cj^es. This would seem to indicate that the antianemic principle 
found in gastric juice may pass through the placenta to the fetus. 
Wintrobe, Kmsey, Blout and Trager, on the other hand, failed to 
find any changes in the blood of fetal rabbits when they injected 
liver extract into the adult pregnant rabbit. 

The occurrence of macrocjdic anemia is evidence of the lack of 
adequate antianemic principle. If this principle be supplied, as in 
the administration of liver, then the macrocytosis disappears. If 
the fetus depends for its antianemic factor upon the mother, then a 
reduction in the maternal stores might manifest itself in changes 
in the fetal blood. 

The inhalation of carbon tetrachloride by white rats will produce 
marked hepatic cirrhosis accompanied by a macrocytic anemia.^®’-'® 
After 3 weeks of inlialing the drug for brief periods daily the number 
of erjdhrocytes per c.mm. drops from an average of 9.18 millions to 
7.52 millions, and the size of the erA’throcytes increases from a normal 
of 6.09 microns to 7.16 microns. Although there are no direct data 
to support the conclusions, the macrocjHosis in these rats Avhich 
have inhaled carbon tetrachloride may be due to a reduction in the 
available antianemic principle supplied by the stomach. 

This present report covers the results of a studj' made on the blood 
of new-born rats that were born of adults which had been forced to 
breathe the fumes of carbon tetrachloride for brief periods each day 
during the period of gestation. 

_ Methods. Female rats of the Wistar strain were mated. Insemina- 
tion was established microscopically by the presence of spermatozoa in the 
vaginal smears. A total of 60 inseminated rats then breathed the fumes of 
carbon tetrachloride for periods of from 30 to 60 minutes daily from the 
second day following insemination to parturition. 

Of these 60 rats, 12 hved to term and bore 86 offspring, the blood of which 
was studied as soon after birth as possible. The data assembled from studies 
of the blood of these new-born rats included determinations of the total 
number of erytlwocytes and leukocytes per c.mm. of blood; differential 
leukocyte counts, including the percentage of myelocytes, metamyelocytes 
and granulocytes; the volume of packed erji^hrocytes; determinations of 
hemoglobin; the number of normoblasts, reticulocjdes and thrombocytes, 
and the diameters of the erythrocytes. 

Samples of blood were taken from the new-born rats by cardiac puncture, • 
standard pipets being used. Hayem’s solution was used as a diluent for the 
erythrocytes, and a 3% solution of glacial acetic acid with the addition of 
cresylecht violet (1 to 10,000) after the method of Kindred and Corey,'® 
Avas used as a diluent for the leukocy^tes. 

Standard hematocrit tubes, with heparin as the anticoagulant, rvere 
used for hematocrit determinations. Hemoglobin was measured in grams 
per 100 cc. of blood by means of the photoelectric method. The differential 
leukocyte, normoblast and reticulocy'te counts were made from dry smears 
stained by' the hlay'-Griinwald-Giesma technique. The blood for the reticu- 
locyte counts was mixed with cresyl blue, smears prepared and stained. 
For both the normoblast and reticulocy'te counts the percentage of cells per 
1000 ery'throcy'tes was determined. Thrombocytes were counted by means 
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of a inicronicUiod in wliich the dilution of 0.1 cc. of blood was made in 1.9 cc. 
of a solution of sodium oxalate. Small vials were used as sedimentation 
tubes. The diameter of 100 erythrocytes for each of 15 animals was meas- 
ured by projecting the cells of a dried smear with a camera lucicla on to a 
micron scale at a magnificatioiv of 3000 diameters, The mean corpuscular 
volume, mean corpuscular hemoglobin, and the mean corpuscular concen- 
tration of hemoglobin were computed by the method of Wintrobe. 

The number of erythrocytes per cubic millimeter of blood of the mother 
of each litter at parturition was also determined. Blood of the adult was 
taken from the ear vein, standard pipets being used. 

Results. During tlie 3 weeks these pregnant rats breathed tlic 
fumes of earljon tetrachloride a definite anemia developed. The 
average erythrocyte count for the 12 rats (7.84 =*= 0.15 millions) was 
very close to the figure of Higgins and Stasney (7.52 0.15)'® after 

treating normal male rats for 3 weeks. 


Tmim; 1.— -Comi’ahison’ or Data on- tiik Rr.ooi) oi' Nohmai. Naw'-non-v Rats and 
T iro'll; HoiiN or Mothkus Suiukcti-.d to Tin; I'd-mi-.s or Tctuaciiloiudk. 


StnRC. i 

I 

' c o 

1 

i ' «oS 

.2 ^ I .S 1 .S ^ * So ^ 

. i 3 0-5 1 P 3 " 1 Or-, g 

|So- 1 s-SS ' 

a K 1 1- \z 

Erytbrocj-tc3, 
millions per 
c.mm. 

Leukocytes, 
thousands 
per c.mm. 

Niuiibor of imiinalH l.'i 

10 1.5 ( 1.5 1 15 1 15 , 

15 

Menu 47.3 , 20. V> 01.2 1 427. 9i 0.313 

=^5.3 |<*0.24 ±0.5 ' a= 17.0| -fco.20 

3.27 

±0.32 

3.22 

*0.13 

Stnndnrd <levmlioti 31.8 

1 1.4 3.2 1 

I 98.8 1 1.17 

I '-s'i 

0.70 

CocfTiciunt of vari- 07.3 

1 nlion, % 1 

5.2 3.4 1 

i 

22.8 

i 

373.8 

1 

1 50.0 ! 

1 1 

23.0 

Number of animals j 

1.5 

15 1 15 j 15 

15 

1 20 

20 

Mean 1 

After subjection 

38.8 

±4.09 

28.9 97.5 

±1.5 +2.5 

502.4 

± 1 3 . 4 j 

1- 

oo 

i 2.45 

1 ±0.05 

0.23 

-^2.72 

fumes of cell , Standard deviation 

I 8-' 

0.2 0.4 1 

23.4 

0.13 

0.41 

2. 12 

1 Coedicicnt of vari- 
9 1 ntioii, % 

1 

12.00 

5.5 2.5 1 

i 1 

1 1 

23.9 

353.1 ! 

: 

1.05 

1 34.1 

1 


Table 2.— Percentage Distribution or Cells in tub Blood or Normal New- 
born Rats and Those Born or Mothers Subjected to the 
Fumes or Carbon Tetrachloride. 


StaRC. 


Myelocytes. 

j Mcta- 
1 myelocytes. 

Granu- 

locytes. 

Lympho- 

cytes. 

Normal 

Number of animals 

25 

25 

26 

25 

Mean 

23.0 ±1.3 

47.7 ± 2.2 

10.7 ± 1.4 

13.8 ± 1.1 

Standard deviation 

9.8 

10.0 

10.7 

8.0 

Coeflioient of vari- 
ation 

42.7 

33.0 

1 

04.3 

57.8 

After subjection of 
motber to fumes 
of ecu 

Number of animals 

25 

25 

25 

25 

Mean 

34.3 ± 2.4 

44.3 ±1.0 

11.3 ± 1.0 

11.9 ±1.1 

Standard deviation 

17. G 

7.13 

7.2 

8.2 

Coefliciont of vari- 
ation 

51.2 

10.1 

64.1 

1 

08.6 
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Table 3. — Compamson op Size or Ebythbocyteb. 



No of 
cells 
meas- 
ured. 

Greatest diameter. 

j Least diameter. 

Average diameter. 

stage. j 

Microns. 

C.V. 

! Microns. i 

1 

C.V. 

^ Microns. 

C.V. 


Mean. 

1 

S.D. 

1 

%. 

Mean. 

S.D. 

%• 

Mean. ' 

S.D. ; 

%. 

Normal 


9 24 
u=0 OS 

3.8 

40.7 

1 

8 60 

i 

3 7 

42.6 

8 80 

1 

1 2 

13 0 

After subjection 
of mother to 
fumes of CCI 4 

1500 

i 

9 60 
±0 03 

1.6 

1 ' 

17.0 

1 

1 

8 85 
±0 02 

1.2 

1 1 

14.0 

9 01 
±0 06 

j 

3 3 

1 

36 9 


S.D. = standaid deviation. C.V. = .coefficient of vauation. 


Table 4.— Changes in the Diambteb, Volume and Hemoglobin Content of 
Erythrocytes in Experimental Macrocytic Anemia. 


Mean cell 
diameter, 
Stage. microns. 

Normal 9 24 * 0.05 

Anemia 9 60 =i= 0 03 


Mean 
corpuscular 
volume, 
cubic microns.* 

145 5 
168 3 


* Computed by the method of Wintrobe (1932). 


Mean 

corpuscular 

hemoglobin, 

micro- 

micrograms.* 
8 2 
11 8 


Mean 
corpuscular 
concentration 
of hemoglobin, 
%* 

5 7 
71 0 


Tlie data derived from the blood of rats born of these 12 mothers, 
together with the data* assembled from new-born rats of mothers 
not treated with carbon tetrachloride are condensed in the accom- 
panying tables (Tables 1-4). Most significant, perhaps, was tlie 
decrease in the number of er>i;hrocytes per c.mm. and the decrease 
in the hematocrit reading (Table 1) from the normal levels. Coupled 
with the decrease in the number of erythrocytes there was an in- 
crease' in the diameters of the erythrocjiies and in their volumes 
(Table 4). There was an increase in the hemoglobin content of tlie 
erythrocytes and in the number of reticulocytes, normoblasts, 
leukocytes and thrombocytes (Table 1). There was a shift to the 
left in the cells of the myeloid line, and an increase in the number of 
immature cells in the circulating blood (Table 2). 

Wfiien the percentage frequencies of the erythrocj4e diameters 
were plotted (Fig. 1), the curve depicting the distribution of ery- 
throcytes in rats born of mothers treated with carbon tetrachloride 
indicated the extent of macrocytosis induced in the fetus. 

Comment. The effect on the erythrocj^tes in the blood of the 
de^'eloping fetus produced by the inhalation of carbon tetrachloride 
by the motlier are comparable to changes which occur in the mater- 
nal blood. Normal maturation of the fetal blood was inliibited or 
greatly retarded, so that rats were born with values for erythrocytes 
that were cliaracteristic of a late-term fetus rather than of a new- 
born rat. 
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Two possible explanations of the results of this study, in wliich 
nvacrocylic anemia was ii\dueed in new-born rats, need to be con- 
sidered: Is the fetal anemia the direct result of the action of the 
drug upon the fetus, or is it due to a reduction in the maternal stores 
of the antiancmic principle, thereby restricting the amounts made 
available to the fetus? Placental transmission of the drug is of course 
a probability, numerous report of the transfer of various 
substances across the placental barrier having been made. Studies 
on the transfer of such gases as oxygen and carbon dioxide across the 
placenta have been reported, and disassociation curves have been 
established but I know of no data on such transfer of 

carbon tetrachloride. It seems likely, however, that this gas may 
likewise enter the fetal blood stream. 



Fuj. 1.— Curve of ohaimcs iti i)ciceiitnKc dislribulion of erythrocytes, according to 
size, in adult and new-born rats treated with CGU. 


Since carbon tetrachloride is toxic and known to produce extensive 
changes in adult tissue other than hepatic cirrhosis and anemia, one 
.should expect to find far-reaching changes in the tissues of tlic fetus 
if the drug had entered the fetal blood stream. Although unfortu- 
nately microscopic studies were not and cannot now be made, 
there was never any evidenee of gross damage. The rats born of 
mothers which had received carbon tetrachloride were usually in 
good condition and there was no evidence of hepatic cirrhosis, hepa- 
tic damage being readily detectable even after very slight contact 
with carbon tetrachloride. 

If the drug had caused the changes in the blood of the fetus, then 
one must postulate that the fetus elaborates the antianemic prin- 
ciple. No one thus far has shown that the fetus does elaborate its 
own antianemic principle. The extracts made of fetal livers, when 
injected, have not given consistent results. Goldhamer, Isaacs and 
Sturgis” reported a reticulocytosis of 17.6% when they gave human 
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fetal liver, and Berglund reported a slight response to fetal calf 
livers. Wintrobe, however, could detect no response to fetal pig 
liver in patients who were suffering from pernicious anemia and who 
were in relapse. Nothing is known of the relation of the fetal stom- 
ach to hemopoiesis. It is not likely that the drug acted directly on 
the hemopoietic centers to destroy them. Higgins and Stasney 
observed a hyperplastic bone marrow, rather than an aplastic one, 
in animals receiving the drug daily. 

It seems more probable that the effects induced in the fetus are the 
result of changes set up in tlie elaboration and storage of the anti- 
anemic factors in the motlier. How carbon tetrachloride affects or 
reduces the principle in the adult rat is not clear, but it seems in 
some way associated with the degree of hepatic damage. The greater 
the hepatic damage the greater tlie degree of anemia. Sturgis,-® in 
1935, expressed the belief that the intrinsic factor normally produced 
by the stomach and stored in the liver was not available to the 
organism with a damaged liver because of its restricted storage 
capacity. These same conclusions were reached by Shumacker and 
Wintrobe.®® Goldhamer, Isaacs and Sturgis^^ showed that extracts 
of a human cirrhotic liver elicited no reticulocyte response when 
given to a patient with pernicious anemia. Gastrectomy in the rat 
produced a hypochromic microcytic anemia® instead of a macrocy- 
tosis; but it may be that the intrinsic factor of Castle®® is elaborated 
elsewhere in the intestines of rats as well as in the stomach. Carbon 
tetrachloride invariably upsets the gastro-intestinal tract of animals. 
Peristalsis is inhibited and food may remain in the stomach for days. 
It is possible that the drug restricts the elaboration of the intrinsic 
factor in the stomach, tlius accounting for the macrocytosis which 
ensues. It is known, experimentallj’, that the factor present in 
human or hog gastric juice does pass the placental barrier and will 
affect the developing blood cells in the fetus.®’®®® Thus there is reason 
to believe that, normally, this same transfer occurs and that the 
fetus depends for its hemopoietic stimulus upon the mother. 

The high level of hemoglobin (Table 1) which was present in these 
rats may perhaps be accounted for by the hypothesis formulated 
by Whipple®® and Heath®'' in their analysis of the hemoglobin con- 
tent of tlie red corpuscle. They assumed that in pernicious (macro- 
cytic) anemia, a deficiency in tlie stroma-building substance occurs, 
that all maturation is inhibited although hemoglobin formation 
takes place in a normal manner and, therefore, that the few cells 
which are being manufactured are saturated with hemoglobin and 
are in most cases enlarged in order to carry as much hemoglobin as 
possible. 

The marked variation in the size of the erythrocj-tes (Fig. 1) 
agrees with the observation of Henry,®® who also observed a differ- 
ence in the size of the cells and the presence of a number of large 
ones, in his study of anemia in the new-born infant. The results 
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of ihc present stndy (I’ig. 1) sliowed the degree of inaeroeytosis and 
tlie range in diameters whieh have i)een produeed in both the adult'® 
and in the new-born rat following inhalation of the fmnes of earbon 
tetraehloride. 

The inerease in the more innnatnre cells noted in the din’erential 
leukocyte counts (Table 2) is similar to that observed by Klener- 
man,-' who described a shift to the left (Arncth) in her study of the 
blood of infants, lirown, Morrison and Meyer® observed a leuko- 
cytosis, also with the shift to the left, in their studies of anemia in 
new-born infants. 

Summary. Pregnant female white rats were rendered anemic by 
inhalation of the fumes of earbon tetraehloride. A cytologic study 
of the blood of the 8() rats born of these anemic mothers that had 
breathed carbon tetraehloride during gestation was then made and 
the results were comi)ared with those of a study of the blood of 72 
rats l)orn of untreated mothers. 

Macrocytic anemia develo])ed in the fetus during intra-uterinc 
development. This was evidenced ])articularly by a decrease in the 
number of erythrocytes per c.mm. of blood and by an increase in the 
diameters and mean corpu.scular volumes of the erythrocytes. 
Other changes which have been observed include an increased 
hemoglobin content, reticuloeytosis, thrombocytosis, leukocytosis, 
and a shift to tlic left (Arncth) in the differential leukocyte count. 
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Although acetyl choline has long been known to be an extremely 
powerful vasodilator, its therapeutic usefulness for this purpose is 
•limited by the dual nature (“nicotinic,” "muscarinic”) of its actions, 
by its great instability, and by the variety of other effects produced 
by it in addition to the desired vasodilation. Acetyl-j3-methyl- 
choline (“Mecholyl”) is free of the first of these limitations because 
it is devoid of nicotinic actions, and less subject to the second be- 
cause it is more stable than acetyl choline. It is, however, just as 
objectionable as acetyl choline from the standpoint of undesired 
effects (salivation, sweating, increased peristalsis, bronchial con- 
striction, etc.) when the drug is absorbed into the circulation, and 
its therapeutic value as a vasodilator in peripheral vascular disease 
is correspondingly compromised. Kovacs and Kovacs®“'^>'^“’®'®'^* 
and Rutenbeck^^ have demonstrated that choline derivatives can 
be driven through the skin by means of an electric current (ionto- 
phoresis) and have opened the Avay for local therapy by these com- 
pounds. 

Acetyl-|3-methylcholine chloride, hereinafter termed ABMC, 
has had the widest use in this connection. The results point to the 
Aialue of ABMC iontophoresis in treating some peripheral arterial 
disorders and arthritides, long-standing varicose ulcers,'® sclero- 
derma,® and thrombophlebitis.'® The implication is that the clinical 
improvement results from increased blood flow produced locallj'’ 
in the part of the body that is treated; but as far as we are aware no 
direct eAudence has been adduced as to the extent of such increase 
or CA'en as to its actual occurrence. J. KoAiacs®“ reported an in- 
crease of 4° to 10° F. in the temperature of the limb treated, 
but the conditions under which these measurements Avere made are 
not clearly stated. If they took place after removal of the treating 
electrode, the rise in temperatm-e might have represented only the 
influence of removal of the cooling effect of the solution Avith Avhich 

* Henrietta Heekscher Memorial Fellorv in Medical Research. 

t Travelling Fellow of the British Medical Research Council. 
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the electrode ^V!^s saturated. Or, later rises in skin temperature 
miekt Inwc represented the removal of the cooling eflcct of sweating 
cavLd bv the drug. Cohn and Benson' used a technique which 
minimized evaporation and found an increase m .skin temperature 
that did not exceed 1° C. Evidence that ^^asodl]atlon occurs 
found in increased oscillometric readings following ABMC lonto- 
nhorc.sis, in ervtheina and in an increase m capillary flov at the 
ke of application,^'' but blood flow measurements and informa- 
tion in respect to a local irr.va.v a systemic increase in blood flow are 
hekine One of the advantages of iontophoresis over other methm s 
of administering ABhIC is that by it one may elicit considerable 
local vasodilation where it is thcrapentically needed without pro- 
ducing disadvantageous systemic actions, but the cflcct shoidd 
involve the major part of the vascular bed of the treated part. On 
the other hand, if iontophoresis should merely iiroduce slight but 
rclativelv prolonged svsteinie choline effect, nogreater in the treated 
part than elsewhere, this method would have no advantage over 

other lc.ss cumbcr.some ones. ^ ^ . w • , 

The object of the present investigation was to determine, by 

direct measurement, the effect of ABMC iontophoresis on blood 
flow in the limbs of normal individuals. A few corresponding ob- 
servations have also been made on patients with periplieral vascular 
disease. A number of experiments were also made on dogs, but 
the results of these' differ in .some respects from those obtained in 
man, and so will be mentioned only briefly. 


Method. To estimate tlio volume of blood flowing through a limb in a 
human subicct we measured plethysmogrnphically the rate at which limb 
volume increased when venous outflow was momentarily obstructed. Two 
hand plcthysmographs of similar dc.sign were used. They are modifica- 
tions bv Freeman'’ of the instrument described by Hewlett and Van Zwalu- 
wenburg Since they are made of metal it was possible to utilize the entire 
nlethysmograph as the positive electrode for iontophoresis and thus to 
ineasure blood flow before, during, and after the treatment without altering 
the conditions of the experiment in any way. Since the experience of others 
(confirmed in our experiments on dogs) shows that direct contact of a metal 
electrode with the skin during iontophoresis produces burns, we lined the 
nlethysmographs witli rubber sheeting, f inch thick, provided with numer- 
ous ■’ inch holes, and the metal at the wrist end of the plethysmograph was 
replaced with bakelite. The procedures used to seal the plethysmograph and 
to obviate changes in temperature of the part were those described by 
Freeman.” The experiments were carried out in a room maintained at 
constant "temperature by automatic control. Changes in limb volume were 
kvmographically recorded by a Krogh spirometer. To occlude venous 
outflow a wrist cuff was inflated to a pressure just below the arterial dias- 
tolic level. Measurements were made at intervals of 5 to 10 minutes. 
The apparatus was calibrated by injecting known volumes of fluid into the 
plethysmograph, and the volume of the hand was estimated by displace- 
ment of water so as to permit us to report the figures for blood flow in 

terms of cc. per 100 cc. of hand per minute. • 

'The source of current for iontophoresis consisted of a 45 volt “B” battery 
and was controlled by a 10,000 ohm variable resistance. A 60 milliampere 
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fuse was kept in the circuit. When two plethysmographs were used simul- 
taneously separate ammeters and resistance units were used in each circuit. 
Current was turned on at about 4 milliamperes and gradually increased 
or decreased at a rate consistent witli the comfort of the subject. Currents 
of 20 to 35 milliamperes were used for periods of 35 to 90 minutes._ The 
negative electrode consisted of a sheet of copper screening 10 by 14 inches 
covered vdth several layers of gauze and one of light canvas. It was mois- 
tened with saline and applied to the back of the thorax. The plethysmo- 
graph was filled with 0.2% ABMC for iontophoresis, with tap water for 
control observations. To minimize the possible danger of escape into the 
subject of the 110 volt current used to operate the heating unit and stirrer 
of the plethysmograph, the latter was grounded, but this could not be done 
when two plethysmographs were used simultaneously. 

Experiments were conducted on normal subjects and on patients in the 
same manner except that in the case of some of the normal subjects two 
plethysmographs, one on each hand, were used. The subjects were lightly 
clothed, with clothing adjusted in accordance with their comfort. The 
room temperature was kept constant during an experiment by automatic 
control, and the temperature of the fluid in the plethysmograph was kept 
nearly constant by a heater and a cooling jacket. Plethysmographic read- 
ings were taken at 5 to 10-minute intervals. The rate of blood flow fell 
during the pre-experimental period because of rest and because the room 
was somewhat cooler than the outside air. Controls were run in three 
different ways; (1) Blood flow was measured in only one hand using cur- 
rent but no ABMC; (2) blood flow was measured in both hands, with the 
drug and current on one hand and no current and no drug on the other; (3) 
blood flow was measured in both hands, with the drug and current on one 
and current but no drug on the other. When current was run through both 
hands the amount of current through each was made the same, and is 
reported in Table 1 as the amount in either hand, not as the amount at 
the source for the two leads. 

The data to be presented were obtained on 6 healthy young adults and 
3 young male patients with thromboangiitis obliterans and definite occlusive 
disease of the arteries of the hand. These patients had more severe obliter- 
ative changes in the feet than in the hands, but in each case there were 
sufficient changes in the hand to produce cold, blue fingers, decreased oscilla- 
tions at the VTist, and a delayed filling of the hand as determined by an 
Allen test. B. G. (Table 1) had a thrombosed radial arterj^, as shown by 
surgical exploration. J. S. and B. G. had been sympathectomized in other 
limbs than those subjected to iontophoresis and to measurement of rate 
of blood flow. When the experiments were done none of the patients had 
open lesions on the hands. 

Kesults. Iontophoresis through a plethysmograph containing 
0.2% ABIMC invariably caused a very marked increase in blood- 
flow in the treated hand (Table 1). As a rule the effect began after 
the current had been on for less than 15 minutes, reached a maximum 
within about 30 minutes, remained at that point as long as the 
current continued to flow, and began to decline almost as soon as 
the iontophoresis ceased. The duration of the increased blood flow 
after the current was turned off varied considerably, but as a rule 
recovery was practically complete within an hour (Table 1).* The 
patients with diseased arteries responded in the same general way 

* The shortest duration was 30 minutes, the longest more than 105 minutes. , 
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as the normal subjects although the increase in blood flow was 
somewhat less marked in the patients, as would be expected. Thus 
in the normal subjects the initial flows varied between 1 and 14 cc, 
(average 4 cc. per minute per 100 cc. of hand) and between 12 and 
82 cc. at the height of the ABMC effect. In the patients with ob- 
literative di.scase the initial flows varied between 1 and 14 cc., those 
at the height of the drug's vlfcct between 12 and 24 cc. No increase 
in blood flow was ever observed in the untreated (control) liand. 
Current without the drug produced cither a .slight rise or no rise in 
blood flow through the control hand. "Jlie drug without current 
had no (dfect on blood flow. The results arc shoAvn in Table 1 and 
repre.sentative graphs in Figs. 1 and 2. 

T.mii.k ni.ooi) Ei.ow IN Tin: IIu.man Hand Undku ABMC IoNTOi>nonK.‘iis. 
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* Voune ndultH, innie e.xccpt for "E. M.” 
t Simultaneous ABMC iontophoresis to opposite hand. 

t Temperature in pletliysmograph raised to 33.6“ 1 hour after iontopliore.sis: no rise in blood 
flow re.sulted, 

§ Fifteen minutes after treatment. 


No conspicuous signs of systemic effects were ever observed. In 
several instances there tvas a slight increase in intestinal peristalsis 
and in one there was a slight fall in systolic blood pressure, but 
these were exceptional, ^ Pulse rate Avas not significantly affected. 
The treated hand sometimes shoAA^ed slight reddening and occasion- 
ally there Avas sAveating of this hand for 1 or 2 hours after tlie treat- 
ment; but usually the prolonged exposure to the fluid in the plethys- 
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mograph produced thickening, corrugation, and whitening of the 
skin and neither hyperemia nor sweating, could be detected. There 
was, however, a pounding sensation in the hand at the height of 
the ABMC effect. This was synchronous with the pulse and the 
pulsations of the fluid in the plethysmograph were visibly increased 
at this time. No burns resulted. In one case there was mild tanning 
of the skin area exposed to iontophoresis and this lasted several 
days. 



Fig. I. — Representative blood flow in the hands of a normal subject. Right hand 
of C. F. (Table 1, 7/21/37) treated by ABMC iontophoresis, left not treated. 
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Fig. 2. — Representative curve of blood flow in the hand of a patient with oblit- 
erative disease of the arteries of this hand, hand (of B. G.) treated by ABMC ion- 
tophoresis. 


These results fully eonfirm the belief that iontophoresis with 
ABhlC produces marked dilation of the blood vessels in the treated 
part. The effect seems to be too great to be attributed to changes in 
the most superficial vessels alone and it is probably exerted upon 
deeper vessels as well. If the beneficial action depends entirely on 
an increased blood flow it occurs mainly in the'part treated. 

In 2 subjects ABMC iontophoresis was replaced by reflex vaso- 
dilatation in their hands produced by application of heat to the 
legs (Table 1, end). Blood flows of 30 cc. and 24 cc. per 100 cc. of 
hand per minute were obtained. On another day, ABMC ionto- 
phoresis produced blood flows of 17 and 32 cc. in these subjects. 
In 12 normal subjects Prinzmetal and Wilson” found that the aver- 
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age {low through the forearm was 3.0 cc. in response to heating the 
opposite arm in water at -Jo® C. They obtained in 17 normal sub- 
jects an average flow of M.O cc. during reactive liypercmia (tcmi>. 
pleth.v.smograph,2-l® C.), M.O cc. when tlie arm was heated at 45° C., 
and 20.5 cc. during reactive liyperemia pins direct heat (temj). 
plethysmograph, 40° C.). Tlic average flow in the liand in all oiir 
cases treated with ABI\IC iontophore.sis was 23 cc. per 100 cc. per 
minute. 

Studies in Dogs. AUlioiigli the qiiasticiii of greatest interest was answered 
unequivocally by our studies in man, .‘^bowing that blood flow is markedly 
increased in the Ircritcd jiart by ABMC iontoiihorcsis with no, or with 
inconsiderable, systemic effects of the drug, a number of other questions of 
jiractical importance ncce.«saril}’ remained unanswcrcfl. Among these are 
the factors involved in the production of burns during iontophoresis, the 


y, IMlTIAt 
FLOW 

200 
ISO 
100 




ISO 


— ^1 r — 


B. PBES 


roo 


minutes 


20 


V/ 

cr3 


.•40- 


left 

RIGHT 

B PRES 


60 


Fio. ;i.—Dop: 0, chloriiloso and ether niio.slhosiii— Idood flow in leas. ABMC 
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part played by strength of current, strength of solution, and the size of the 
electrodes. In the hope of securing information on these and similar points, 
we carried out a scries of 20 experiments on dogs anesthetized with chlora- 
lose and ether. Carotid blood pressure was recorded directly by means of 
a mercury manometer. ABMC iontophoresis was carried out on one leg.* 
Arterial blood pressure was reduced distinctly within several minutes when 
0.2% ABMC and 6 or more mA of current was used, and other signs of the 
systemic effects of the drug (profuse salivation, increased peristalsis) soon 
became apparent. The fall in blood pressure did not depend upon the action 
of the anesthetic because it, as well as increased peristalsis, and increased 
salivation, occurred as promptly and as intensely in an unanesthetized dog. 

The observations on systemic effects on the whole confirm those obtained 

* In the greater number of these dog experiments, blood flow through both femoral 
arteries (or veins) was measured by the thermo-electric method of Sehmidt and 
Walker.'^ We found that under the conditions of the experiments ABMC ionto- 
phoresis produced systemic effects of the drug as promptly as it produced an increase 
in blood flow through the treated limb (Fig. 3). Wo were unable, by varying the 
strength of the drug, the amperage of the current, and the size and shape of the 
electrodes, even by using a metal-lined plethysmograph as the positive electrode, 
to produce in the dog the purely localized vasodilator effect that was so conspicuous 
in man. 
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by Kotkis and Melchionna^ on dogs and by Molitor® in rabbits, and yielded 
a certain amount of information ivhich bears on tlie clinical use of ABMC 
iontophoresis. We found that the extent of the fall in blood pressure (and 
therefore the degree of effectiveness of the procedure) varied directly with 
the strength of the solution* (Fig. 4) and the amperage of the current 
(Fig. 5), and that the effect was due to the drug rather than to the passage 
of the current alone, since it was absent when saline was substituted for the 
drug. In addition, we found that varying the size of the positive electrode 
over a wide range did not affect the degree to which the blood pressure was 
reduced by given strengths of current and solution (Fig. 6). This, together 
with the fact that with smaller electrodes in man there was more local 
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Fig. 4. — Dog 20, chloralosc and ether anesthesia — effect on blood piessure of various 
concentrations of ABMC during iontophoresis. Curves show mean blood pressure. 
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Ocf? 10, chloralose and ether anesthesia — effect on blood pressure of 
strength of current used during ABMC iontophoresis. Flat curve is control with 
no current. Curves show mean blood pressure. (Maximum current at left 20m.A, 
right 40 m.'V. 


sweating and erythema than with larger ones, shows that a denser current 
(the same current through a smaller area) carries the same amount of 
ABMC into the body and increases the superScial local effect. Conse- 
quently, if one uses a verj^ small electrode the amperage of the current must 
be reduced if a severe erj-thema or burn is to be avoided. On the other hand, 
if a very large electrode is used a current sufficient to produce the desired 
local effect might elicit severe general effects. 

* Kotkis and Melchionna found that a 0.5% solution of Mecholyl depressed the 
blood pressure to the same degree that a 0,012% solution did but was more effective 
than a 0.010% solution. Their results do not agree quantitatively with Molitor's 
or ours. 
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Stiulics on electrode l)unis in dogs bear out the conclusion that the local 
cfYect varies directly with the density of the current. With a current of 
20 inilliamperes when only the thin edge of a metal electmcle was m direct 
contact with the skin, vcs'iculation occurred in 1 minute if it was the nega- 
tive electrode, in 5 ininute.s if it was the positive. When the flat surface 
of the metal (8 sq. cm.) was used instead, the same current caused vcsicula- 
tion in 4 minutc.s at tlic negative oloctrodo, while no burn was produced 
in 20 minutes when the same electrode was positive. Evidently burns are 
more rapidly produced at the negative electrode than at the jiositivc, and 
do not occur wlien the current is widely dispersed.* 



Fio. 0. — Dog 12, cliloraloso and other nno.sthosin— effect on Wood pressure of size of 
po.sitivo electrode during ABMC iontophoresis. 


The simple rules learned to obviate burns are; 1, Do not use a 
small electrode unless the current is appropriately decreased; 2, 
never let metal touch skin; 3, do not regard the negative electrode 
as unimportant, but keep it as large as possible and be particularly 
careful to keep its metal from toucliing skin. 

Summary, 1 . Numerous measurements of blood flow in the hands 
before, during, and after acetyl-;3-methylcholine cliloride iontopho- 
resis were made in human subjects. There w’as consistently a great 
increase in blood flow. 

2. Blood flow in tlie aft'ected hands of 3 patients with obliterative 
disease of the arteries was greatly increased by ABMC ionto- 
phoresis. There was some lasting effect in these patients as well 
as in normal subjects. 

3. Sy.stemic effects of the drug were rare. In the untreated hand 
there was no increase in blood flow. Current alone produced a slight 
increase in flow. ABMC witliout current did not alter blood flow. 

4. In the two subjects studied, ABMC iontophoresis increased 
peripheral blood flow to about the same extent as did reflex ^'aso- 
dilatation. The effect by iontophoresis was more lasting. Tim 
therapeutic possibilities of reflex vasodilation have not been tested.' 

* Dv. Hans Molitor tells us that he has seen much the same, and has soon burns 
produced when a cloth-covered electrode becomes dry in all but several small snots 
Burns occurred at these spots. 



802 


RANDALL, CAMERON, LOONEY: 


5. In dogs systemic rather than local effects of the drug predom- 
inated. IMiether this is a species difference, or is related to the 
difference in experimental conditions is not known. The systemic 
effect varies with the concentration of the drug and the strength of 
the current, but is independent of tlie size of the electrode within 
the range of sizes used. In anesthetized dogs there was usually a 
mild, generalized increase in peripheral blood flow during ABMC 
iontophoresis. 

We wish to thank Prof. Carl F. Schmidt for helping us to assemble and use the 
thermostromuhrs, Dr. Norman E. Freeman for lending us his plethysmographs, and 
Merck & Co. for donating the drug (Mecholj’l). 
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CHANGES IN BLOOD LIPIDS DURING INSULIN TREATMENT OF 

SCHIZOPHRENIA, 

By Lovtill 0. Randall, Ph.D., 

ASSISTANT CHEMIST, WORCESTER ST.IiTE HOSPITAL, 

D. Ewen Cameron, M.B., Ch.B., D.P.M., 
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Joseph M. Looney, M.D., 

DIRECTOR OF LABORATORIES, WORCESTER STATE HOSPITAL, WORCESTER, MASS. 

(From the Research Service of the Worcester State Hospital.) 

Sakel’s insulin-hypoglycemia treatment of schizophrenia, which 
Jias been carried out on a number of patients in this hospital (Cam- 
eron and Hoskins'*), afforded an opportunity to study the acute 
and chronic effects of large repeated doses of insulin on various 
physiologic variables in the human organism. This report deals 
with the variations of blood lipids during the course of the insulin 
treatment in 16 cases, 5 of ivhom showed a good remission during 
the treatment. The acute ph^^siologic effects of insulin on the post- 
absorptii'e level of blood lipids were studied during the course of 
tlie hypoglycemic reaction. The chronic effects of repeated doses of 
insulin on blood lipids were studied at intervals of 2 weeks during 
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the course of the treatment, and the variations occurring were 
correlated witli tlie clinical status of the patient and with changes 
it\ body weight. If a good correlation between blood lipid levels 
and clinical status could be found, we might have a physiologic 
index of a patient’s ])rogress under various regimens of treatment. 

Numerous attcmjjts have been made to determine whether or 
not there is an abnormal lipid metabolism in schizophrenia. These 
attempts have consisted in the study of the absolute level of blood 
lipids in patients compared with that in normal controls, the com- 
parison of early eases with long-standing cases, and the correlation 
of the changes in lipid level in patients with variations in their 
emotional content or clinical status. Stenberg,-- from a study of 
previous literature, concluded that a fliflercnce in the blood lipid 
level of schizophrciiie patients and normal controls had not been 
demonstrated. He criticized tlic previous work for the use of inade- 
quate chemical and statistical methods anrl the small number of 
cases. Using Bang’s methods, Stenberg compared the total chole- 
sterol and total fatty acids in 02 female and 9 male patients, witli 
25 female and 9 male controls. He was not able to find a statistically 
significant difl'erencc between patients and normals, although the 
mean blood lipid levels were slightly higher in the patients. Brice, = 
using Bloor’s methods, compared 62 schizophrenic patients witli 
25 normal controls. The mean values for total cholesterol and 
total fatty acids were slightly lower in the patients than in the 
normal, but the difference was not .statistically significant; however, 
he claimed that his data presented evidence of a real depression 
of blood lipids. A report from this laboratory by Looney and 
Childs’* indicated that schizophrenia might be characterized by a 
slight depression of the blood cholesterol. This conclusion -was 
based on a study of 50 male patients and 26 normal controls, using 
the method of Myers and Wardcll.’ ® Further intensive studies liave 
shown a seasonal variation of blood cholesterol in patients (Jellinek 
and Looney®). LTnpublished data indicate that when this seasonal 
variation is taken into account by studying patients and normals 
in pairs, there is no significant difference in blood cholesterol be- 
tween the two groups. Because of the great intraindividual varia- 
tion of blood lipid from day- to day and the even greater inter- 
individual variation in both patients and normal controls, only a 
very large difference would be statistically significant. An essential 
aspect of this investigation is the determination of the intraindivid- 
ual changes of the blood lipids during the psychosis and after 
recovery. 

That the duration of the illness and emotional factors may play 
a part in determining the absolute levels of blood lipids in schizo- 
phrenic patients has been indicated. Sharpe®® thouglit that blood 
cholesterol was decreased about 25% below normal early in schizo- 
phrenia and then increased to 30% above normal in long-standing 
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cases. Lipid phosphorus did not show any significant variation 
from the normal. In 24 cases of less than 1 year’s duration, Sten- 
berg 22 found that blood cholesterol and total fatty acids were higher 
than normal and these values returned to normal during remission. 
In 38 cases of long duration, the mean blood lipid levels did not differ 
from the normal. However, those patients with heightened emo- 
tions showed high blood lipids; those with dulled emotions showed 
low values; and those without emotional disturbances showed nor- 
mal values. In contrast to this apparently direct relationship 
between the blood lipid levels and the emotional tone of the patients, 
Duncan® thought that there was an inverse relationship between 
emotional tone and blood cholesterol. High values were found in 
47 of 76 patients who were in quiet or dull mental states, and low 
values were found in 38 patients who were in confused or excessive 
emotional states. During periods of excitement, lower cholesterol 
was found in 21 of 25 patients than during intervals of quiet or 
apathy. Brice,- corroborating Stenberg’s work, found that the de- 
pression of the level of blood fats was most pronounced in the 
apathetic, stuporous types of cases. Emotionally excited cases 
had higher values. Loonej" and Childs'- did not find any significant 
relation between blood cholesterol and the emotional status of the 
patients. 

Experimental Methods. The technique of the insulin hypoglj’^cemic 
treatment, following Sakel’s method, has been, described by Cameron and 
Hoskins.' The treatment consisted in giving 20 units of insulin subcutane- 
ously to the fasting patient. In some cases this was given daily and in a 
few cases twice daily. The dosage was gradually increased until a hyper- 
insulin reaction was produced, and thereafter the dosage was dependent on 
the clinical progress of the patient. In the majoritj’^ of cases the dosage was 
increased until coma was produced. The hypoglycemic reaction was ter- 
minated by the administration of sugar when the most desirable mental 
state of the patient was reached. The clinical progress of the patient was 
estimated from day to day by the psychiatrist. Each patient was observed 
over several hours each day, and, following the treatment, was interviewed. 
The patient's affective response, his capacity to mix with others, his work 
output, his interest in personal appearance, and his sex attitude were taken 
into account. The psychiatrist’s observations were checked against the 
daily reports of the nurses and periodic reports of the Occupational Therapy 
department. The relatives were also intendewed and their statements 
considered in reaching a final judgment. 

Blood lipids were studied before beginning treatment and at intervals 
of 2 weeks to 1 month during the course of the treatment. Blood samples 
were taken in the morning, in the postabsorptive state (14 hours after the 
last meal) before the insulin injections. Since the blood samples were taken 
at least 20 hours after the preceding insulin injection, the acute effects of 
the insulin hypogl 3 >cemic reaction on blood lipids should have subsided. 
To studj’^ the effects of the acute hypogij'cemic reaction itself on blood lipids, 
a few blood samples were taken during the reaction, usually 2 to 3 hours 
after the insulin injection when the patient was in coma and the blood sugar 
at a low level. Phospholipid, total lipid, and total cholesterol were deter- 
mined on whole blood bj^ Bloor’s method.'®’® 
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Results. In 1-1 of the 10 cases .studied, a significant rise in the 
blood lipids occurred during the early wcelcs of treatment. Ihe 
mean rise in these cases is shown in tlic accompanying chart. 
This initial rise is statistically significant for pliospliolipid, total 
lipid, and total cholesterol.* Of the )4 eases who .showed an initial 
rise of blood lipids during the early weeks of treatment, 0 showed a 
return to the pre-medication levels as the treatment proceeded. 



Following the initial rise only random variations about the pre- 
medication level occurred. Minor variations in the clinical status 
of the patients were also noted, but no significant correlation be- 
tween the clinical condition and the blood lipid variations could 

* Tho signifioanco was tested by means of Fisher’s “-t.” The probabilities attach- 
ing to the "t’s” show that such differences as observed here would occur by chance 
less than once in IQO trials. 
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be recognized. Most of the cases also showed a considerable gain in 
weight during the treatment, but no significant correlation between 
weight changes and the blood lipid variations was apparent. 

Five of our cases showed a good remission during the treatment. 
These 5 cases all showed a significant rise in blood lipids over the 
pre-medication level. The accompanying table shows the means 
and ranges of phospholipid, total lipid, and total cholesterol in these 
cases during the initial state before recovery and during remission. 
The means were calculated from at least three determinations, at 
intervals of 2 weeks. The mean values for phospholipid, total 
lipid, and total cholesterol were significantly higher during remission 
than in the initial state. 


Table 1. — Means and Ranges or Blood Lipids in Patients Before and After 

Remission. 

Phospholipid, Total lipid, Total cholesterol. 




mg. 

per 100 cc. 

mg. per 100 cc. 

mg. per 100 cc. 

Patient. 

Mean 

Range. 

Mean. 

Range. 

Mean. 

Range. 

1. 

Initial 

. 256 

250-260 

384 

380-405 

147 

138-155 


Remission 

. 276 

254-305 

435 

390-465 

163 

155-177 

2. 

Initial 

. 225 

220-230 

375 

365-380 

142 

140-144 


Remission 

. 283 

266-300 

455 

430-480 

154 

153-155 

3. 

Initial 

. 277 

260-285 

405 

380-420 

166 

160-168 


Remission 

. 288 

285-291 

483 

465-510 

206 

184-217 

4. 

Initial 

. 281 

270-290 

505 

490-520 

180 

175-185 


Remission 

. 343 

330-370 

593 

580-605 

194 

185-208 

5. 

Initial 

. 287 

270-302 

433, 

420-450 

169 

163-174 


Remission 

. 316 

300-332 

543 

475-605 

200 

180-230 


The effect of insulin on the postabsorptive level of the blood 
lipids was determined 9 times on 5 patients. The blood lipids were 
studied before and 2 to 3 hom-s after an insulin injection. Only 
minor and random variations from the postabsorptive level were 
found during the course of the hypoglycemic reaction so that no 
data are presented. Reports of the effects of insulin on the post- 
absorptive level of blood lipids are variable. In normal men, 
Christomanos^ found that blood fats fell slightly after insulin, but 
Bruger and MosenthaF did not find any consistent effect of insulin 
on plasma cholesterol. Rony and Ching'® and Miller*^ could not 
demonstrate any^ significant effect of insulin on blood lipids. How- 
ever, a rise was reported by ^Vl^ite"* and a fall by Wertheimer, 
Schmidt and Ssaatchian,i® and Himwich and Spiers.'^ In rabbits. 
Page, Pasternak, and Burt‘S reported a fall in serum lipids after 
insulin. It is apparent that the effects of insulin on the post- 
absorptive level of blood lipids are not very marked or consistent, 
the contradictory results reported by various workers depending 
on the use of different and often an inadequate number of experi- 
mental subjects, various dosages, and various technical methods. 

Discussion; In the interpretation of the mild lipemia produced 
in the scliizophrenic patient by daily hypoglycemic doses of insulin, 
it must be kept in mind that we are dealing with an organism char- 
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acterizecl by a hypomctabolism. This is indicated by the mal- 
nourisbnient, low body weight, low oxygen consumption^ rate, and 
low blood pressure found in schizophrenia (Hoskins®). l.he scliizo- 
phrenic patient is also characterized by his inefficient^ homeostatic 
mechanisms. Because of these abnormal factors, a patient may not 
be able to maintain his optimum blood lipid level. 

Insulin may have, as one of its functions, the ability to control 
the type of foodstuffs burned, giving preference to the burning of 
carbohydrate. In the severely diabetic, the high blood lipids may 
indicate that the subject is using more fat for energy because of the 
inability of the organism to burn adequate amounts of carbohydrate. 
Treatment of the diabetic with insulin lowers the blood lipid coin- 
cident with the improvement in carbohydrate metabolism (Joslin'®). 
Macleod’® found that insulin decreases the lipemia of diabetic 
dogs. Wertheimer-® showed that insulin prevents the lipemia of 
phlorizin poisoning and causes phlorizin lipemia to disappear. 
Shih-Hoa and Mills®' found that insulin decreases blood lipids in 
the lipemia of nephrosis. Thus there is no reasonable doubt that 
insulin lowers an abnormally high blood lijiid level. This effect is 
probably due to the decreased oxidation of fat coincident with the 
improvement in carbohydrate metabolism. 

In contrast to the lowering effect of insulin on a high blood lipid 
level, we find a raised level with prolonged administration in the 
schizophrenic subject. It is possible that the continued adminis- 
tration of large amounts of insulin has sensitized tlie anti-insulin 
mechanisms of the body which are under the control of the adrenal 
and pituitary glands. This has been indicated by the finding of 
Looney and Cameron” of a reduced sugar tolerance in the schizo- 
phrenic subject treated with insulin. It is possible that the stimu- 
lation of the pituitary has caused an increased supply of the fat 
hormone and therefore a greater utilization of fat. 

That the insulin treatment has some effect on the nutritional 
state of the subjects is indicated by the improved appetite and the 
increasing body weight of the subjects during the course of the 
treatment. The daily depletion of carbohydrate stores by the 
insulin reaction may be the stimulus for the increased food intake. 
The resulting plethora of food may operate to raise the blood fats 
above the pre-treatment level. Bloor'^ has shown that the blood 
lipid level in animals parallels the amount of fat in the diet. Man 
and Gildea®'* found that inanition tends to cause a fall in both chole- 
sterol and phospholipid in plasma and that improvement in nutri- 
tion raises these constituents to normal levels. Although the initial 
rise of blood lipids was coincident with the initial rise in body weight, 
the fact that the subsequent changes in body weight were not 
accompanied by corresponding changes in blood lipids signifies the 
operation of some other variable factors. 

The maintenance of an elevated blood lipid level during and 



808 


RANDALL, CAMERON, LOONEY.* 


after cessation of the insulin treatment in those cases which improve 
mentally under the treatment suggests that the blood lipids may 
serve as an index of the mental state of the patients. The rise in 
blood lipid may signify an improvement in the general metabolism 
of the patient and coincides with the improvement in mental state. 
This tendency of tire blood lipids to lise comcident with the improve- 
ment in mental state indicates that the initial blood lipid level of 
the schizophrenic is below his optimum. If this is found to be true 
then the blood lipids should rise with improvement in mental state 
under oth-er regimens of treatment or in natural remission. It must 
be emphasized that the blood lipid values are not outside the range 
of normal variation. A change of blood lipid level is significant only 
when the level for a given patient is compared before and after 
treatment and remission. One could not predict the mental status 
of a patient by comparing his blood lipid level with that of a normal 
group. 

The schizophrenic process may be conceived as due to an inter- 
ference with the normal oxidative reactions of the cells of the brain. 
The cells there become clogged with metabolites, among which tire 
lipids may be a primary substance. The action of insulin in improv- 
ing the clinical condition of the schizophrenic patient may be pos- 
tulated as being brought about by an increase in tire efl’ectiveness 
of the oxidative mechanisms. This would result in an improvement 
in the metabolism of the lipids and necessitate a greater transporta- 
tion of fats by the blood stream. The actual fat of the blood is 
undoubtedly a metabolite— a substance in process of utilization 
either by combustion, transformation, or storage. Phospholipid 
and cholesterol in the blood inaj' function either as aids in tire 
transport of fat or as fat metabolites. In either case it would be 
expected that their level would be higher .when much fat is passing 
through the blood on the way to tire tissues to be burned than where 
there was little. If one assumes that tire postabsorptive level of 
blood lipids is a measme of the rate of utilization of fats, then the 
elevated blood lipids of the improved patients would signify an 
increased utilization of fat. Recent studies from this laboratory 
seem to indicate that the brains of schizophrenic subjects have a 
lower content of phospholipid than normal subjects and this might 
possibly furnish an e.xplanation for the oxidati^*e failure of lipid 
metabolism in the brain cells postulated above. 

Summary. 1. In 5 schizophrenic patients who showed a good 
remission during the insulin hypoglycemic treatment, a significant 
rise in whole blood phospholipid, totaP cholesterol, and total lipid 
occurred. 

2. In 9 of 11 patients who did not improve during the treatment, 
a mild lipemia occurred dining the early weeks of treatment, fol- 
lowed by random I'ariations about the initial pre-medication mean. 
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3. Insulin did not significnntly all'cct the postahsorptive level 
of the blood lipids. 

Grateful nckuowledKinonl is made to Eli Lilly & Co. for liberal supplies of insulin. 
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Our casual experience witli higli dosage atropine treatment of 
postenceplialitic parkinsonism on this neurologic service was so 
superior to that which we had with various otlicr treatments that 
we decided to study a series of cases more carefully. This led to a 
search of the literature on the subject, at which time we were able to 
find but two references in English, although one more (IlalP®*’) 
has since appeared. 

Of these 30 patients studied, 21 iverc chronic encepbalitics of the 
parkinsonian type and 9 parkinsonian cases of arteriosclerotic 
leutic, traumatic or doubtful etiology. One case of multiple sclerosis 
was included as a check. Since the study began, we have used the 
therapy on 17 more postencephalitic cases with equally encouragwg 
results. 

The age distribution ranged from 20 to CO; the duration of the 
symptoms averaged 10 years, the shortest being 3 and the longest 23, 

VOL. 105, NO. 0. — JUNE, loss 29 



810 JEWETT, ROSOW: HIGH DOSAGE ATROPINE THERAPY 


Method. The method used was essentially that of Kleemann and 
Roemer with certain modifications adapted to the conditions under which 
we worked. We employed a 0.6% solution of atropine sulphate which was 
freshly prepared every second day because of its deteriorating qualities and 
consequent loss of efficacy. In the beginning we administered 5 drops 3 
times daily and increased the dose by 1 drop each dose. Our experience 
with toxic signs soon taught us to begin with 1 drop 3 times a day and to 
increase the dose by 1 drop every second day and we have found this method 
to be the most satisfactory. 

Once the dosage is reached at Avhich a maximum amount of improvement 
has occurred, capsules or tablets containing the appropriate dosage are 
substituted for the drops. This is much more convenient for self-medica- 
tion of ambulant cases. It also insures stability. The use of such tablets 
or capsules during the preliminary period of trial before optimum dose 
for each patient is reached is impractical, since it does not permit sufficient 
variation in dosage. 

A few comments are in order regarding the daily distribution of the dose. 
An even distribution of the 3 daily doses over the 24-hour period is desir- 
able. Due to ward routine our medication was given every 3 hours from 
9 A.M. to 5 p.M. Because of this spacing the patients tended to become 
“de-atropinized” during the night with consequent evidence of overdosage 
after the morning medication. Therefore it seems advisable to maintain 
wherever possible an even distribution of the dose. 

The incidence and nature of the toxic signs which appeared in our 
series of cases during the period in which they were being stabilized 
at their appropriate dosages is given below, h'lany of these signs 
were only transitory but they are all included. 


Table 1. — Toxic Symptoms. 

Encephalitics. 


Dryness 19 

Paralysis of accomodation IS 

Tachycardia 5 ' 

Weight loss 3 

Urinary difficulty ,4 

Diarrhea .1 

Constipation 2 

Abdominal distention and hiccoughing . . . 2 

Nausea and vomiting .9 

Dizziness and light-headedness .... .15 

Hallucinations . .6 

Forgetfulness and confusion . . 11 

Twitching of legs ... ... 1 

Lethargy' and weakness ... . . 11 

Flushing of face 11 


Non- 

encephalitics. 

5 
1 
1 
2 
2 

6 
1 
7 
6 
5 
2 
2 
0 
G 
2 


As will be noted, dryness of the mouth occurred in nearly all the 
postencephalitic cases. The only exceptions in our series were 
those which had not reached their maximum tolerance at the time 
this paper was prepared, as shottni by the fact that their pupils 
were not dilated and responded to light. Dryness of the mouth is 
usually the earliest of the toxic signs. It is not an indication for 
withdrawal and the patient should be encouraged to disregard it. 
It may be greatly alleviated by giving chewing gum, sour candy 
balls, prunes, and so forth, to stimulate salivation. 
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Paralysis of accomiDodation occurred in all our postencephalitic 
eases excepting the 2 mentioned above and a few others in the non- 
encephalitic group who never received very high dosage. This sign 
usually oecurs early in the tx’catment and follows shortly after dry- 
ness of the mouth. It is not an indication for withdrawal and the 
patient should be encouraged to tolerate it until stabilization of 
dosage has occurred Avhen it easily may be overcome by proper 
lenses. 

The next most frequent toxic sign among our patients was that 
of dizziness and light-headedness. Almost as frequent were lethargy 
and weakness. In general, these signs are more serious than dryness • 
of the mouth and visual symptoms. In the majority of cases in winch 
dizziness and light-headedness or "dopeyness,” as the patients 
usually termed it, or weakness and lethargy developed, they were 
overcome by the simple expedient of maintaining the do.sage at the 
level at which they occurred, for a few days, or by decreasing the 
dose by 1 or 2 drops, maintaining at this level for 2 or 3 days and then 
gradually increasing as usual. It is worthy of note that the toxic 
signs just mentioned as avcU as all others occurred with considerably 
greater frequency before we had changed out technique of ad- 
ministration— by increasing the dose more slowly. It is important 
to difl’erentiate these transient signs which occur during the increase 
of dosage from the lethargy, anorexia, and loss of drive which super- 
vene when actual overdosage has taken place. These signs of over- 
dosage usually occur in conjunction with the marked aggravation 
of the original parkinsonian symptoms which previously had been 
relieved. In the case of overdosage, gradual reduction until the 
signs are relieved is indicated. Never abruptly withdraw the 
atropine. This is very important. 

Flushing of the face was another frequent toxic sign. However, 
we feel that this was in great part due to the uneven dikribution of 
the doses during the day, as it occurred most frequently cither in the 
morning after the first dose (too rapid atropinization after a long 
period of withdrawal during the night), or shortly after the mid-day 
dose (cumulative effect of tlie morning and mid-day dose). In 
several very marked cases we arranged to ha^^e the night dose given 
at a much later hour, with prabtical disappearance of the flushing. 

A ' more even distribution of the medication would practically 
eliminate this sign. 

Nausea and vomiting, accompanied by abdominal distention and 
in some cases hiccoughing was fairly common among our patients, 
particularly during the preliminary period of trial. It was par- 
ticularly^ common among those patients who were not cncephal- 
itics. This condition was treated with gastric lavages, .enemas, 
rectal tube and prostigmin, as well as intravenous fluids if necessary. 
In general, the treatment is that of postoperative distention. Later, 
having changed our plan of medication from daily increase to every 
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other day, we met with tliese signs much less frequently. Further- 
more, with careful observation, if the atropine is reduced at the first 
sign of abdominal distress, these signs were practically eliminated. 

Diarrhea and constipation were relatively rare among our cases. 
Constipation appeared in only 2 encephalitic cases and in both it was 
only transient and was overcome easily with mineral oil; diarrhea 
occurred in only 1 encephalitic case as a terminal sign. Otherwise 
it occurred in 6 of our 9 non-encephalitics when the dosage was in- 
creased above a few minims. (We were never able to overcome this 
sign in the non-encephalitics, except by reducing to a j'ery low 
dosage and maintaining it at that level.) 

A very annoying but not at all serious toxic sign which occurred 
quite frequently (in over one-third of the cases) was that of transient 
confusion and forgetfulness. Particularly annoying was the fact 
that 2 or 3 patients would occasionally forget that they had received 
their morning medication and would bother the nurses for it. How- 
ever, these episodes were transitory, and only in a few instances 
necessitated reduction or maintenance. 

Hallucinations occurred in 6 of our encephalitic patients and in 2 
arteriosclerotic parkinsons. They were usually transient and 
occurred most frequently after the morning dose. In the main, they 
were overcome by slight reduction for a short period of time. A 
number of the patients realized the hallucinatory nature of their 
symptoms, but could not control them. Transitory somnambulism 
occurred in 1 case. 

Episodes of tachycardia occurred in 6 of our patients, but were 
neither marked nor of long duration. They occurred most fre- 
quently after the morning dose. Subjectively only 1 patient 
(R. B.) complained of this to any extent. 

Difficulty in starting the urinary stream occurred in 4 cases. In 3 
this was an early sign and was overcome without variation in the 
routine of administration. In the fourth case (H. F.), it appeared 
as a terminal sign, complicated by the fact that this patient had a 
large scrotal abscess and cystitis, so that the direct connection be- 
tween the atropine and the urinary difficulties was not definite. 

Twitching of the legs occurred in 1 patient (G. M.). It was his 
only toxic sign besides dryness of mouth and paralysis of accommo- 
dation. This twitching occurred with remarkable regularity when- 
ever the dosage was increased above 13 drops. This patient has 
improved greatly on this dosage, and is being maintained with great 
satisfaction thereon. 

Loss of weight was not marked in any case except in the terminal 
stages of the patient mentioned below (H. F.). Check on the 
weights of the patients over a 2-month period showed a light general 
increase. In the 4 cases in which loss did occur, it was merely a 
matter of 2 or 3 pounds, and might be accounted for by the increase 
in activity on the part of the patients. It is interesting to note that 
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the appetites of the great majority of the patients improved remark- 
ablv under atropine therapy. 

Profuse perspiration occurred in 3 patients, and may be controlled 
(just as flushing of tlic face) by more careful spacing of the daily 
doses and with slower increase. Our patients, although annoyed by 
tins symptom, liave accepted it because of the other improvements. 
It sliould be borne in mind that profuse perspiration may be a sign 
of overdosage, in conjunction with loss of drive, aggravation of 
parkinsonian symptoms, and so forth. But one of our patients 
.showed .skin eruptions.''' 

The establishment of the optimal dose for each case is a difficult 
problem and one wliicli must be strictly individualized. Our 
experience showed no rclation.ship to the length of time which elapsed 
since tlie onset of the parkinsonian symptoms (contrary to the 
experience of Boemer, who states that the further away froni the 
acute encephalitic episode the better the rcspoi^sc, and of Mavinesco 
and Facon, who found that recent cases reacted better than old 
cases which had prc\-ious therapy). In gcncr.al, the optimal dose 
may be e.stablishcd in tlic manner doscri!>cd by Boemer and Klee- 
mann, ?. c., when the maximum is reached, it is maintained and then 
reduced slowly to a point just above that at which the parkinsonian 
signs appear. However, we have found that the length of time 
jiceessary to establish tolcranee was very variable. Due to the 
difficulties mentioned above, there were occasional lapses in the 
treatment wliich probably added to our stabilization time. In 
general, approximately 2 to 4 months arc nece.ssary to establish the 
optimal dose. In some few cases (c. ff., G. M.), toxic signs appeared 
at a very low dosage and reduction of a few i7nnims guve maximum 
subjective and objective improvement. In others, toxic signs did 
not appear until very high doses had been reached, and then con- 
siderable reduction was necessary until the optimal dose was 
reached. Still other cases developed toxic signs at a certain definite 
level, and were maintained at that level or slightly below it at what 
appeared to be the stabilization poiiit. After a few weeks at this 
dosage, the tolerance apparently increased, and the symptoms reap- 
peared, necessitating further increase and readjustment. In 1 or 2 
cases this has been so pronounced that, even after a number of 
months, stabilization has not yet been attained. However, this is 
not usual. Most cases reach a certain maximum and may then be 
. reduced to the optimal dose with little difficulty. It has been our 
experience that the optimal dose is remarkably exact. Variations 
of 1 or 2 drops (either increase or decrease) were immediately de- 
tected by the patients and could often be confirmed by objective 

* During a spell of extremely hot ■weather, practically all of our atropine patients 
developed very high temperatures accompanied by rapid pulse and hot, dry skin. 
A low developed confusion and deliriuzn. In all there was a complete lack of dis- 
agreeable subjective symptoms, The trcatmozifc was not interrupted. 
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signs (e. g., G. M., who was stabilized on 13 drops and invariably 
detected any variation) . 

The maximum stabilization dose reached by any of our patients 
Avas drops 70 t.i.d. (an equhmlent of 17.5 mg. or 0.35 gr. t.i.d.), 
the minimum was drops 10 or an equivalent of 2.5 mg. or 0.05 gr. 
One patient (A. A.) Avas temporarily stabilized at drops 7 t.i.d. for 
2 Aveeks, due to the appearance of toxic signs. He showed signs of 
loAvered tolerance after that, but signed a release from the hospital 
before further work Avas done. The aA’^erage dose for all our patients 
Avas drops 32 t.i.d. an equwalent of 8 mg. or 0.13 gr. 

The distribution of the dosages AA'as as folloAvs: from 0-5 mg. 
t.i.d., 9 patients; 5-10 mg. t.i.d., 5 patients; 10-20 mg. t.i.d., 7 
patients. 

In common with the experience of most observers, Ave Avere not 
able to reach the enormous dosages attained by Roemer and Klee- 
mann. None of our patients exceeded 17.5 mg. t.i.d.* HoAvever, 
average distribution of dosages agrees essentially Avith that of the 
original obserA>'ers, Avith a slight preponderance in the loAvest group 
(from 5-10 mg. t.i.d.). 

Analysis of Results. The accompanying table shoAvs gi-aphically 
the results obtained Avith atropine therapy over the period during 
AA'hich this therapy has been applied. 

Table 2. — Inflajencb op Medication on Symptoms. 

(Total number of patients 21.) • 



Saliva- 

tion, 

Rigidity. 

Poslcncephalitics, 

Assoc. 

Tremor, move. 1 

Speech. 

Pulsion. 

Facies. 

Oculo- 

gyric. 

A''ery marked 

15 

0 

19 

0 

11 1 

19 0 

14 

0 

8 

0 

19 

0 

2 0 

Marked 

2 

0 

1 

4 

5 2 

1 8 

5 

2 

3 

1 

2 

6 

0 0 

Moderate 

5 

2 

1 

10 

3 8 

1 7 

2 

9 

2 

3 

0 

5 

1 0 

Slight 

1 

5 

0 

5 

2 7 

0 4 

0 

6 

11 

4 

0 

8 

0 1 

Absent 

0 

14 

0 

2 

0 3 

0 2 

0 

4 

7 

13 

0 

1 

18 20 

A''ery marked 

2 

0 

■ 7 

5 

Non-encephalilics. 
4 3 7 6 

G 

5 

0 

0 

5 

3 

0 0 

Marked 

0 

0 

1 

3 

3 3 

1 3 

1 

2 

0 

0 

3 

4 

0 0 

Moderate 

1 

2 

0 

0 

2 3 

0 0 

1 

1 

0 

0 

0 

1 

0 0 

Slight 

1 

1 

0 

0 

0 0 

0 0 

1 

1 

1 

1 

0 

0 

0 0 

Absent 

5 

6 

1 

1 

0 0 

1 0 

0 

0 

0 

0 

0 

0 

0 0 


The figures in the left-hand column under each symptom' lepresent the number of 
patients and degree of severity of the symptoms before treatment; the figures on 
the right the same at the close of treatment. 


The objection may be raised that this method of judgment is 
purely subjectiA^e, and therefore does not gwe a proper picture of the 
cases. HoAveA^er, such things as the ability to speak, the ability to 
dress and care for one’s self, the moA'^ements of tlie hand- and Avrist 

* The maximum dose of atropine required before stabilization -was reached as 
reported in our series was 70 drops t.i.d. Since finishing the paper, one case has 
been carried to 110 drops t.i.d. with gradual and steady improvement and stabil- 
ization has not yet been reached. 
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on opening and closing the fingers, sind the ability to drink fiviids 
without spilling them aiipcar to us to be sufficiently objective. 
Naturally-, this could not be shown in detail in a table. 

A brief analysis of the results obtained in our cases follows: 

Salmtiion. Fifteen of the 21 patients drooled to a very marked 
extent before therapy was begun, 7ind the remaining 6 showed this 
sign to a slighter degree, hkillowing therapy, salivation had com- 
pletely disappeared in 1-1 of the patients, was very mild in 5 others, 
and the 2 who still salivated moderately had not yet reached higher 
doses and were not stabilized. Salivation was not marked among 
the non-encephalitie cases, and showed very little ehangc with medi- 
cation. 

Rigidity, Disturbanccn in Aasociaied Movements, cnul Masked 
Facies. These three symjitoms may be treated together, as they 
more or less complement each other. In the 21 jiatients, 19 were 
very rigid before treatment. One of them was markedly so, and the 
last showed only moderate rigidity. Following treatment only 2 
of the patients were judged to be normal and to have normal associ- 
ated movements; 15 others showed slighter degrees of rigidity and 4 
were still markedly rigid, but none showed as much rigidity as 
before the treatment. The associated movements did not com- 
pletely parallel rigidity, as only 1 1 showed fairly marked improve- 
ment, while in the remaining 8 the associated movements were poor. 
Masked facies showed practically the same numerical distribution 
before therapy, but improved to a less extent than the other two 
symptoms. In only 1 patient there was no change at all, 11 showed 
moderate or masked-like facies, and in 8 it was felt that there was 
good expression in the face, as judged by the ability to smile, laugh, 
and respond to emotional stimuli. As can readily be seen the non- 
encephalitics showed only very slight changes under therapy. 

Speecdi. This symptom was one of the most dramatic of all in 
its improvement. Before therapy was instituted 34 of the patients 
had such marked speech difficulties that they were practically 
unintelligible; 5 could be understood with* difficulty and only 2 
showed moderate speech imjiairnient. Following therapy, 4 of the 
patients were able to speak with no difficulties whatsoever, 6 had 
occasional difficulties, 9 had definite speech disturbances although 
they could be understood. The remaining 2 could be understood 
with difficulty, and were 2 of those rvho had been completely unable 
to utter a word before. Of the non-encephalitics, only 1 patient 
showed some slight improvement in his speech, the others were 
unchanged. 

Puhion.^ This was very marked in 8 of our patients, marked in 3, 
moderate in 2, slight in 1 and absent in 7. These were those patients 
who were bedridden. Six of our ambulant patients showed no signs 
of pulsion after treatment, 4 had only a very slight degree of pulsion, 
and the other 4 still showed moderate signs. 
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Oculogyric Crises. These were present in only 3 of our cases, in 
2 to a very marked degree, and in the other only slightly. They 
disappeared in 2 cases, and remained present to a slight degree only 
in 1 of the more severe cases. 

Severe and Constant Cramp-like Jaw Movements. These which 
made life a torture to 1 patient were so modified as to be almost 
unnoticeable. 

Summary. 1. As insufficient attention has been paid to high 
dosage atropine therapy and the technique of administering the same 
in cases of chronic encephalitic parkinsonism in the English and 
American literature, we have reported our preliminary e.xperience 
with this therapy and have given an extensive bibliography. 

2. Thirty cases, of which 21 were of encephalitic origin and the 
remaining 9 of other etiology, served as the material for our study. 
Since this study was commenced, 17 more cases have been added to 
our experience with equally good results. The period of this study 
was approximately 9 months. 

3. A detailed analysis of the difficulties, toxic signs, and beneficial 
results obtained with this method is given. 

4. Our experience, in accordance with those of European investi- 
gators, shows that this method is far superior to the various other 
methods we had used in such cases. 

5. The results obtained with non-encephalitic cases have led us 
to feel that this method may serve almost as a differential diagftostic 
point. 

Case Histories. Case 1. — W. A., aged 28, white male, had encephalitis 
in 1932 followed sliortly by tremors of all extremities associated with 
rigidity, oculogyric crises, and difficulty in speaking. Physical examination 
on admission was essentially negative. Typical parkinsonian sjonptoma- 
tology. Previous to atropine therapy patient had received hyoscine 
(gr. 1/100), fever therapy, and so forth, with no change in status. Patient 
started on atropine therapy on 10/7/36. Dosage was increased steadily 
without to.xic signs until reaching rain. 71 when he developed hallucinations 
and was completely disorientated. Dosage slowly reduced and now stabil- 
ized on min. 53 with maximum subjective and objective improvement. 
Oculogj'ric crises and speech difficulty have entirely disappeared and other 
symptoms are so greatly improved tiiat he is very comfortable and seeks 
his discharge. 

Case 2. — M. R., aged 38, white male, had sleeping sickness at the age of 
20, followed by tremors and rigidities which gradually increased in severity, 
so that at the age of 27 he was forced to leave his position as salesman. 
Was admitted to hospital in 1933 with typical parkinsonian signs, rigidities 
predominating and tremors slightly marked. Speech difficulties were so 
marked that the patient appeared almost anarthric at times. He received 
hyoscine in usual doses and intravenous typhoid injections vdth no change 
in status. On 10/3/36 patient was started on atropine therapy, but was 
extremely uncooperative and often refused to take medication. On 
11/6/36 it was noted that patient was going downhill— his rigidities were 
more severe, the difficulties in speech were marked and he claimed that he 
could not chew his food. However, atropine was continued with little 
change in status until 1/25/37 (when patient was receiving min. 27). He 
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coinplaincd^of marked dizziness and groggincss. Since tlio atropine had not 
improved any of Iiis sjonjitoins excejit salivation it was decided to dis- 
continue the therapy, much to the relief of the jiatient. Two days later 
the patient was confined to bed, complained of marked weakness and incr^s- 
ing rigidity, and requested resumption of the atropine. The following day 
the patient was again .started on min. 10 and gi-adually increased to min, 4{). 
This time the jiaticnt cooperated very willinglJ^ He improi'ed subjectively, 
feeling stronger and more cheerful and livcljo Objectively his speech and 
gait improved considerably, his facial expression lost its masklike character 
and the rigidities were much improved. The only toxic episode was a 
transient period of dizzine.ss and nausea. Dosage was increased gradually 
to mill. 53 when tlic patient complained of tiredness, and weakness in the 
legs. Dosage reduced to min. 5(1, nntl jiatient was stabilized at this dose 
with improvement as noted above. I’atient is ^'cry active on ward and 
lias been gaining considerable weight. 

Cask 3. — W. 8., aged 50, white male, admitled to ho.sj)ital on 3/25/30. 
On.«ct of tremor and rigidity in 1023 following .sleeping .s'icknes.s of 4 months’ 
duration. Gradual progressive increase of .symptoms which necessitated 
hospikdization. Soon after adinksinn patient became non-amhulant, 
]>ractic!illj’ confined to bed, only iqi in wheel chair at times. Findings on 
admi.ssion wore tliosc of a t 3 'pical parkin.soni.sni —marked facias, gronsy 
skin, excessive salivation, extreme difficulty in speaking, fine tremor of the 
right liand, normal ref]e.\c.s, and .so forth. Laboratory .studies entirelj^ 
negative. The usual theva))^*, hj’oscinc, atropine in usual doses, stramo- 
nium, fever therapy, and .so forth, were tried with no succcs.s. About fi 
week.s after atropine thorap 3 ' (do.snge of min. 20 t.i.d.) patient ivas able to 
liold ins I)od 3 '- straightcr and to walk a few steps unsupported,^ The hn- 
Iirovement continued for 3 months (do.sage of min. 42) after which patient 
became weak, felt nauseous, lost hi.s appetite, and developed marked flushing 
of the face. Tlic dosage was graduall 3 ' reduced over a period of several 
woek.s to min. 39, at wliicli dose the toxic signs disa])pcarcd. After a few 
da 3 '.s at tliis do.sagc, it was grnduall 3 '^ increased without tlie appearance of 
toxic signs. The objective improvement was as follows: .speecli was clear 
and understandable, opening and clo.sing of fists sliowed normal associated 
movements (patient states: “it used to take me a Jialf hour to open one 
hand, now it takes me a second!”). The patient was ambulant and able 
to walk around the ward nnas.sisted, feed Jihn.self, dress liimself. Sub- 
jectively the patient was clieerful and cooperative, became interested in 
ward activities and planned to go liome. 133^, the end of May, 1937, the 
patient was walking around the ward freely and appeared almost completely 
free of his original symptoms. At this time he was receiving min. 73, t.i.d. 
On 6/15/37, at min. 80 t.i.d. the patient dc%^eloped toxic signs as follows: 
weakness, inability to walk, increased tremors, a sliglitly caclicctic appear- 
ance. Gradual reduction led to stabilization at min. 70, with maximum 
.subjective and objective improvement. He felt fine at that dose and has 
been discharged for follow-up in the clinic. 

Case 4.— S, K., aged 36, white male, admitted to hospital on 5/15/36. 
History of encephalitis with diplopia and “sleeping” for 1 month in 1921. 
In 1927, the patient developed difficulty in swallowing, excessive salivation, 
lyith tendency to cramplike opening of the mouth accompanied by cramp- 
like shutting of the eyes. The findings on admission were as follows: 
masklike facies with the above craraplike movements of jaw and eyes, 
pupils unequal, slight left central facial, cogwheel phenomenon in upper 
extremities, bilateral Babinskis, no tremors, generalized rigidity. Labora- 
tory studies entirely negative. The usual parkinsonian therapy gave no 
relief. Patient was put on high dosage atropine therapy on 10/3/36. Stabil- 
ized at min. 30 for about 7 weeks with loss of toxic signs and recovery from 
above mentioned symptoms. 
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Case 5. — H. F., aged 56, white male, readmitted to hospital on 5/13/36. 
Influenza in 1925, followed 2 years later by masking of the face, and loss of 
associated movements in the left arm, which shoz-tly thereafter developed 
a mild tremor. Since 1934 there has been progressively increasing difflculty 
in walking, accompanied by difficulty in speech and excessive salivation. 
Examination on admission showed essentially the findings as mentioned 
above, plus old varicose ulcers of both legs and a chronic osteomyelitis of 
the right ankle. Laboratory studies completely negative. Previous treat- 
ment included hyoscine and stramonium with no effect. On 10/4/36 the 
patient was started on high dosage atropine therapy. At dosage of min. 27 
the patient showed marked improvement which increased with the increas- 
ing dosage so that his tremors had practically disappeared, salivation was 
completely absent, his speech was clear and distinct, he was able to walk 
around with ease. Subjectively the patient stated that he “felt fine, better 
than ever before I took sick.” 

CasE'6. — G. M., aged 25, white female, admitted to hospital on De- 
cember 27, 1929, with a history of influenza in 1918. In 1922, the patient 
noticed stiffness of her muscles and slowness of movements. In 1929, she 
noticed tremors of both arms which gradually increased so that patient had 
to be hospitalized. Examination on admission revealed masked facies noth 
greasy skin, marked propulsive gait, tremors of all extremities, excessive 
salivation, cogvffieel phenomenon in both arms and eyes, normal reflexes. 
Speech was slow and monotonous and difficult to understand. Laboratory 
studies completely negative. The usual therapy was of no avail. The 
patient was practically confined to her wheel-chair because of her propulsive 
gait, and was unable to help herself because of her tremor. On 1/28/37 
she was put on high dosage atropine therapy with gradual increase until 
min. 15 t.i.d. was reached. At this time the patient complained of 
twitchings of the legs, most marked at night and in the late afternoon. 
The dosage was increased to min. 20, then slowly decreased to min. 13 
t.i.d., at which dose the patient no longer showed twitchings of the legs. 
At this dose she showed the following improvements; she was able to 
feed herself, able to embroider, her speech was clearer, more understand- 
able and rapid, she was able to stand up straighter, but there was still slight 
propulsion in her gait. Subjectively, the patient changed from the “ward 
grouch” to a pleasant, cooperative, interested member. She never tired 
of stating that she “never felt better in her life.” The patient has been 
stabilized at min. 13, since March, 1937, with no complaints whatsoever. 
Several attempts to increase her above min. 13 have resulted in twitchings 
of the legs, so that we have considered her stabilized at this dose. 

Case 7. — 1. L., aged 22, white female, admitted to hospital on 4/23/32, 
unable to give any history. History obtained from family as follows: 
sleeping sickness in 1922 at Bellerme Hospital for 3 months. Since that time 
gradually progressing tremors, rigidities, speech difficulties and complete 
inability to walk. Various forms of therapy at different hospitals were 
completely imsuccessful. _ Examination on admission showed typical 
parkinsonian sjnnptoms with marked tremors and rigidities. Laboratory 
studies essentially negative. The patient was completely bedridden. On 
1/28/37 she was started on high dosage atropine therapy. At min. 12 
t.i.d. she became nauseous and vomited, and appeared disorientated. 
The dosage was maintained for a few days, and then increased again 
when the toxic signs disappeared, only to reappear at min. 20 t.i.d. The 
only improvement noted was that salivation had decreased to a certain 
extent. The dosage has been increased gradually with no recurrence of 
toxic signs until at the time of mating the patient was receiving 49 min. 
t.i.d. with no improvement except for the salivation, and as the nurse on 
the ward stated “perhaps a better ability to swear at us, but nothing else.” 
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Case 8. — L, D., aged 62, wliite female, admitted to Iiospital on 9/28/35 
on the surgical service with diagnosis of phlebitis of the left leg. Tremors 
of both hands were noted, with tlie history that it had started 2 yeps before 
admission. Otherwise the history was negative for cncei)halitis, influenza, 
and so forth. Neurologic cxaminatif)n following transfer showed markedly 
arteriosclerotic ftiridal vessels, irregular pupils, cogwheel iflienomenon of 
the eyes, slightly greasy facies, tremor of the tongue, hand.s,_ and slightl}' 
of the legs. Generalized hyperrcflexia and bilateral Babinski. The diag- 
nosis of parkinsonism on an arteriosclerotic basis was made. Therapy, as 
u.sual, did not cliange her condition an 5 ^ On 1/28/37 the patient was put on 
atropine therapy. She reached the dosage of min. 12 with no toxic signs, 
but at this dose began vomiting. There was absolutely no .sign of improve- 
ment. Gradual reduction was of no avail and the patient continued to 
vomit as long as medication was continued and after a .short while ther.a])y 
was discontinued. 
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Ferran^, L. : ■ Policlinico Sez. prat., 42, 907, 1544, 1935. Pangegrossi, G.: 
Ibid., pp. 50 and 1487. Eavina, A.: Presse mfid., 98, 1890, 1936. 
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text, we give iiore only a few references. 



820 


THOMAS, SEMRAT), SCHM’^AB: 


STUDIES OF THE BLOOD PROTEINS IN DELIRIUM TREMENS. 

By Jackson M. Thojias, M.D., 

ASSOCIATE PROFESSOR OF PSYCHLVTRY* MEDICAE SCHOOL, UNIVERSITY OP LOUISVILLE, 

LOUISVILLE, KY. 

Elvin V. Semrad, M.D., 
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AND 

Robert M. Schw^ab, M.D., 

ASSISTANT IN NEUROLOGY, MEDICAL SCHOOL, HARVARD UNIVERSITY, BOSTON, MASS. 

(From the Boston Psychopathic Hospital.) 

There is much evidence that the polyneuritic, pellagrous and 
cardiovascular complications which appear in the course of some 
cases of chronic alcoholism are due to nutritional deficiencies and 
not to the “toxic” effects of alcohol (Shattuck,*^ Wechsler,^® Minot, 
Strauss and Cobb,® Jolliffe, Colbert and Joffe,® Spies and DeWolf,^’* 
Weiss and Wilkins^®). Vdiether alterations in nutrition contribute 
to the onset of the more acute alcoholic disorder, delirium tremens, 
is, however, not established. It is generally assumed that a low 
intake of food, fear and loss of sleep contribute to the development 
of the delirium. Chemical studies which have been made on patients 
suffering from delirium tremens fail to throw much light on their 
nutritional state. 

This paper presents the results of ojsservations of the total serum 
protein, serum albumin, and serum globulin in 24 male patients 
whose ages varied between 25 and 49 years. All gave a history of 
excessive drinking whidi was increased in amount shortly before 
the onset of the delirium. Upon arrival at the hospital they ex- 
hibited confusion, disorientation, visual and sometimes auditory 
hallucinations. Except-for 6 patients with mild respiratory infec- 
tions, the subjects were free from pulmonary complications, head 
injury, kidney disease and gross clinical evidence of liver disorders, 
such as jaundice or palpable hepatic enlargement. Edema was not 
observed in any of the cases. Specimens of blood were obtained 
witliout stasis from an antecubital A’ein before the patient was 
allowed to have food, fluid, or medication in any form, and again 
after the features of the acute psychosis had subsided. The interval 
between the first and second determinations varied from 4 to 10 
days. Dietary histories were obtained from the relatives of the 
patients and from the patients themselves as soon as they were 
able to cooperate. 

The total protein and albumin values were determined from the 
serum by a combination of the methods of Howe,'* Wu,^® and Koch 
and McMeekin.'^ As a check on the procedure used in the protein 
studies, determinations Avere made on 6 healthj' male members of 
the medical staff Avhose ages AA’ere between 22 and .3(5 years. The 
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total protein values of these sulijects ranged between 5.8 and G.4 
gm. % (average G.l gm. %). The albumin component ranged 
between 4 and 4.8 gm. % (average 4.3G gm. %). Globulin values 
ranged between l.G and 1,9 gm. % (average 1.7G gm. %). 

Table 1 shows the values for the protein determinations on 
admission and at the time of discharge. 

TABt.B 1.— Totai. Seuum PIIOTEIN, .Skiium Aldumin', an-d Serv-m Gloduun on 
Admission and at the Time or DisciiAnoB i.v 24 Cases op 
Deliiuu.m Themens. 

VnltiC-s on ndmissioii. Vnliics on discIinrRC. 



'I’otiil 

]>rotcin. 

Albiiiiiin, 

Globulin, 

Total 

protein, 

Albumin, 

Globulin, 

Nimibrr. 

Km. %. 

Kill. %. 

Kin. %. 

Bin. %. 

K'n. %. 

K'n. %. 

1 . . 

. 4.5 

2.5 

2.0 

4.7 

3.1 

l.G 

2 

. 4.7 

2. 2 

2.5 

4.0 

2.3 

2.3 

.1 . . 

. 4.9 

2.9 

2.0 

0 2 

3.7 

2.5 

4 . . 

. 4.9 

3.7 

1.2 

4.9 

2.5 

2.4 

5 . . 

. 5.0 

3.1 

1.9 

5 5 

3.2 

2.3 

G . . 

. 5.4 

2.4 

3.0 

4.5 

2.0 

2.5 

7 

. 5.4 

2.8 

2.0 

0.1 

3.0 

2.5 

8 , . 

. 5.4 

3.1 

2.3 

5.2 

3.0 

2.2 

9 . . 

. 5.5 

3.4 

2.1 

5.0 

3.0 

2.0 

10 . . 

. 5.C 

3.0 

2.0 

5.7 

3.0 

2,7 

11 . . 

. 5.7 

3.3 

2.4 

7,0 

4.4 

2.0 

12 

. 5.7 

3.0 

2. 1 

0.7 

3.0 

3.1 

13 . . 

. 5.8 

4.4 

1.4 

0.1 

3.7 

2.4 

14 . . 

. G.O 

4.2 

1.8 

5,0 

3.5 

1.5 

15 . . 

. G.O 

3.0 

3.0 

5.9 

3.0 

2.9 

IG 

. G.l 

5.0 

1.1 

0.7 

5.4 

1.3 

■ 17 . . 

. 0.3 

4.0 

1.7 

4.5 

3.1 

1.4 

18 . . 

. 0.5 

3.4 

3.1 

0 0 

3.4 

3.2 

19 . . 

. 0.0 

3.9 

2.7 

5.4 

3.0 

2.4 

20 . . 

. 0.8 

3.4 

3.4 

0.0 

2.9 

3.1 

21 . . 

, 0.0 

4.4 

2.5 

0.2 

3.9 

2.3 

22 . . 

. 7.3 

3.9 

3.4 

0,4 

3.4 

3.0 

23 . . 

. 7.0 

3.3 

4.3 

0.2 

2.8 

3.4 

24 . . 

. 8.3 

4.7 

3.0 

0.5 

2.0 

3.9 


In 18 of the 24 patients, upon admission to the hospital, the serum 
albumin was below the lower limit of the normal range (4 gm. per 
100 cc.), and in 22 of the 24 patients it was below this value upon 
discharge from the hospital in spite of the fact that all received 
high caloric and relativelj'^ high protein intakes during their hospital 
stay. 

In attempting to evaluate the food intake of these patients before 
the onset of their delirium, we encountered a difficulty already 
known to those who are familiar with cases of delirium tremens. 
All of the patients stated that they ate “poorly” before the onset 
of the psychosis, but when one sought detailed information concern- 
ing the type and amount of food that they consumed, a variety of 
data was received. Some patients stated that they ate “nothing 
for several days” before the delirium. Others stated that they ate 
“only one meal a day.” One man took “only soup when drinking 
heavily.” Another could not eat for 7 days before his psychosis 
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appeared. A few patients wlio were sent to the hospital by the 
police tended to minimize the amount of their drinking for one 
reason or another and utilized whatever neglect of food there was 
to further their contention that they were light drinkers— that if 
they had eaten properh'- they would have avoided the delirium 
tremens. One might be inclined to ignore the explanations of this 
special lot of cases if it were not for the fact that all other cases 
of delirium tremens related a similar story with regard to their 
food intake. It is significant that all of our 24 cases, as well as many 
cases not included in the group, gave a history of an inadequate 
diet before the onset of the delirium. 

Comment. It is possible that dietary deficiency is responsible 
for the reduction in the serum albumin. That malnutrition results 
in a hypoproteinemia in which the albumin is chieflj'^ affected is 
well known. However, granting that there is dietary deficiency 
in delirium tremens, this may not be entirely responsible for the 
reduction in the albumin. It is known that the liver undergoes 
pathologic changes in some cases of chronic alcoholism. Since 1918, 
when Whipple® and his associates noted that albumin and globulin 
were more slowly restored after plasmapheresis by animals with 
injured livers, many investigators have contributed data showing 
that severe liver damage in man is accompanied by a reduction in 
the albumin of the plasma (Wiener and Wiener,” Myers and 
Keefer,® Peters and Eisenman,“ Snell,'® Foley,® and others). Opin- 
ions differ concerning the true role that the liver plays in the reduc- 
tion of the albumin. Here it suflSces to state that some observers 
(Wiener and Wiener'® and others) have attributed the reduction 
to a deficiency of the albumin-forming properties of the liver, 
believing that this organ is the site of albumin production. Others 
(Peters and Eisenman'® and others) contend that the reduction in 
albumin is the effect of the serious hepatic insufficiency upon the 
general nutrition, that malnutrition is the chief factor responsible 
for the low albumin. Concerning this unsettled question the cases 
of our series are of interest only insofar as that no signs of liver 
damage could be demonstrated by means of jaundice or enlarged 
and tender liver in any of the cases. None of the cases showed 
symptoms usually included in the clinical picture of delirium 
tremens longer than 4 days. All cases were discharged as recovered 
from the acute features of their attack of delirium tremens within 
a period of 10 days. Specific studies on the blood and urine which 
might enable one to detect evidences of a disturbance of liver func- 
tion unrecognizable otherwise were not done. Increase of bilirubin 
in the blood and/or urobilinogen in the urine of patients suffering 
from delirium tremens has been reported by Pohlisch," Biichler,® 
Binswanger,' and others. 

It should be stated that some of the patients referred to in this 
report left the hospital as soon as the acute mental features of their 
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disorder subsided. Although the psychosis of every patient had 
disappeared at the time of discharge, data here presented indicate 
that the serum albumin of some eases had not returned to normal. 
The observation that the scrum albumin value of 12 cases ^Yas loAver 
at thc time of discharge than it was on admission might be explained 
by a restoration of plasma volume to a higher level, since some 
of the patients seemed dehydrated at the time of admission. 

Summary. 1. The total serum jirotein, serum albumin, and 
serum globulin of 24 jiatients with delirium tremens were determined 
on admission to the hospital and after the acute delirious phase of the 
psychosis had subsided. 

2. The scrum albumin of 18 eases was below 4 gm. % per 100 cc. 
of blood on admission. On discharge the scrum albumin of 22 cases 
was below 4 gm. % per 100 cc. of blood, the albumin value of 12 
of these 22 cases being lower than it was on admission, 

3. There was no significant alteration in the serum globulin 
values either on admission or at the time of discharge. 

The iiuthoi's (vre inclohtcd to Dr. Mtuiricc B. Strauss for his advirc in connection 
with tlio porfornmucc of those obscrviilions and tlio preparation of the manuscript. 
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Neueology. a Most Comprehensive and Unified View of Modern Clinical 

Neurology. By Roy R. Ghinkeh, M.D., Chairman, the Department of 

Neuropsychiatry of the Michael Reese Hospital, Chicago Formerly 

Associate Professor of Neurologj’- and Psycliiatry, The University of 

Chicago. Pp. 999; 406 illustrations. Second Edition. Springfield, 

111.: Charles C Thomas, 1937. Price, S8.50. 

The appearance of the second edition of Neurologj’’ by Dr. Roj”^ Grinker 
affords this Reviewer another opportunitj’^ to ^^ew with amazement the 
scope of this work, to express his pleasure at the presentation of neurologj’’ 
as a field of biologj’’ but in the confines of a single volume. One wonders 
whether succeeding editions can possibly pursue this same ambition in one 
book without resorting to the use of sections of finer print or without dis- 
carding much of the material which makes this treatise comprehensive. 

A mere cursoi^' survej^ reveals that this edition represents more than a 
reprinting with correction of the usual minor errors which crop up in any 
large book. 

As before, the opening chapters are concerned with the development and 
structure of the nervous system which are covered adequatelj'. The profuse 
use of illustrations, diagrams and tables adds to the clarity of presentation. 
The ne.xt general section is concerned with the physiologic structure and 
then the function of the several important parts of the nervous system. 

However one feels that such chapters as General Pathological Considera- 
tions, Technic of Neurological Examination, Tumors of the Peripheral 
Nerves and Spinal Cord and Intracranial Tumors are really out of place 
and should be withheld to their more logical places with other diseases and 
pathologic conditions. In this regard one feels that the chapter on the 
Anatomj’’ and Phj’’siologj" of the Blood Supplj' might follow that on the 
Coverings and Interstitial Tissues and the chapter on Developmental 
Defects might occupj" a position among the pathologic conditions corre- 
sponding to that on EmbrJ'ologJ^ These however are minor suggestions. 
It is obvious that the chapters on the Vegetative Nervous Sj’'stem, the 
Cerebral Cortex and those on the inflamn’iations and infections have been 
subjected to hea\’j' revisions. One notes not onlj’’ the inclusion of recentlj’’ 
established facts but also brief analyses of both sides of important contro- 
versial matters. In manj’’ cases this is accomplished bj" quoting authors 
directly. 

New material on electro-encephalographj’^, migraine, mj'asthenia gravis, 
mjmtonia congenita, cortico-cerebefiar relations and more recent concepts 
of the effects of vitamin deficiencies are notable additions to the present 
editions. 

As before, the rmlume is profusely illustrated with beautiful pictures 
and ■ ■ ■ ’ Numerous comparative tables of symptoms and 

signs ■ ■ ■ ■ ; of the context. 

As usual the biblio^aphy appended to each chapter is adequate and all 
references have been subject to reGsion. The index is comprehensive and 
is of great ^'alue since in a work of this character some repetition of material 
in the several sections is unavoidable. 

The Re\’iewer again feels that this is the best single volume on General 
Neurologj' which has been produced in this country’’ and one of the best in 
the English language. E. T., Jr. 
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Lloal Mkdicink and Toxicology. By Thomas A. Gonzalks, M.D., 
Actinp Chief Medie.-il Examiner of the City of New York; Associate 
Professor of I'orensie IMedicine, Now York IJnivei'sit.y College of I\ledi- 
cine, etc.; Morgan Vanoi:, M.D., As.si.'^taiit ^Medical Examiner of the 
City of New York; Assistant. Profe.ssor of ForciLsic Medicine, New York 
University College of Medicine, etc.; and Milton IIklpkrn, M.D., 
A.ssistant Medical Examiner of the C’ity of New York, etc. With a 
Foreword hy Harrison S. Martland, M.D., Chief IMedical Examiner, 
Essex County (Newark), New Jersey, etc. I’p. 754 ; 2-M illustrations. 
New York: D. Applcton-Century Co., Inc., 1937. Price, SIO.OO. 

The authors’ aim “to prejiarc a hook which would he sufficiently com- 
plete to use as a satisfactory source of reference but brief enough to .serve 
the student as an introduction of medicolegal science” has been definitely 
fulfilled. Excellent judgment was used in allocating space; information 
nece.ssary to the active participation of the physician in a given situation 
is presented in detail; police jirobicins, etc., lining mentioned briefly to 
indicate correlation. General legal implications arc considered but finer 
points of law are wisely referred to a comjietent legal consultant. 

The divi.sion of the book into two main .section.s, dealing with legal 
medicine and toxicology respectively, is orthodox. The first is more com- 
pletely handled than usual as regards autopsy findings and is jirofuseb' 
illustrated with good photograjihs. Aids to decision regarding time and 
manner of accidental death are pre.‘;cnted, indicating vciy clearly, however, 
the limitation of observations related thereto. The chapter on unexpcctecl 
natural deaths is important; the technique and medicolegal angles of blootl 
examination arc given deserved space of dO pages. Problems relating to 
sexual assault, illegitimacy, abortion and insanity are more briefl 3 ' men- 
tioned but arc adequate. Toxicologic analj'sis is discussed separately in a 
section of SO pages and should be i)nrticularl.y helpful to those who lack 
familiarity with the field. Full discussion of technique obviousl.v could 
not be accomplished and, although the subject is well presented from the 
standpoint of postmortem examination, the procedures described usually 
would offer little assistance in the detection of chronic poisoning in the living. 
A list of pertinent references is appended to each chajiter and the index is 
good. The Appendix, which contains condensed tables from the statistical 
report of the Chief Medical Examiner of the City of New York for 1935, 
lends definite authority to the statements and opinions of the authors. 

It occurs to the Reyiewer that, apart from the value of the book per sc, 
it represents a serious indictment of the politicallj'^ controlled, ever-changing 
and usually incompetent average coroner’s office. Under the New York 
law the Chief Medical Examiner is “a doctor of medicine, and a .skilled 
pathologist and microscopist,” his assistants likewise, removable only by 
reason of proven incompetence or misdemeanor. Solely through such an 
organization, working undisturbed over a period of years, is it possible to 
accumulate data and experience necessary to the successful prosecution of 
crime and invaluable in the preparation of a book of this character. P. C. 


Macleod’s Physiology in Modern Medicine. Edited by Philip Bard, 
Professor of Physiology, Johns Hopldns University School of Medicine, 
with 8 Collaborators. Pp. 1051 ; 355 illustrations and 103 tables. Eighth 
edition. St. Louis: The C. V. Mosby Company, 1938. Price, 88.50. 
This new edition of this standard textbook of physiology is the first 
since Macleod’s death, and although only 3 years have elapsed between 
editions, it was found necessary to rewrite the book almost completeljL 
This has been done by a staff of editors, some of whom took part in the 
previous revdsion, but most appear for the first time, e. g., H. C. Bazett, 
who writes the chapter on the circulation; C. F. Schmidt, the respiration; 
G. R. Cowgill, the alimentary tract; M. I. Gregersen, the kidney. The 
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advantage of such collaboration is that both text and references are up to 
date ; this can be done only by specialists writing each in his own field. This 
advantage probably outweighs the disadvantages of unequal treatment of the 
sections and neglect of some subjects (the leukocytes are treated in 11 lines). 

It should be emphasized that this book, as was true also of earlier edi- 
tions, is a textbook of physiology and not as its title implies a treatise on 
physiology applied to medicine. There are, of course, sections on applied 
physiology, though these have been printed in small type, fatiguing to the 
Reviewer. Those readers who are chiefly interested in the application of 
physiology to their medical problems will find the several sections of unequal 
value. Thus the chapter on the alimentary canal wiU not be found very 
helpful, whereas in the chapter on respiration there are admirable discus- 
sions of such conditions as cyanosis and anoxia. 

M. McC. 


Approved Laboratory Technic. Clinical, Pathological, Bacteriological, 
Mycological, Parasitological, Serological, Biochemical, and Histological. 
By John A. Kolmer, M.D., Dr. P. H., Sc.D., LL.D., L.H.D., F.A.C.P., 
Professor of Medicine, Temple University; Director of the Research 
Institute of Cutaneous Medicine, Philadelphia, etc., and Fred Boerner, 
V.M.D., Assistant Professor of Bacteriology, School of Medicine and 
Graduate School of Medicine, Universitj' of Pennsylvania; Bacteriologist, 
Graduate Hospital, Philadelphia, Pa. Pp. 893; 380 illustrations and 12 
colored plates. Second edition, rewritten, revised and reset. New York; 
D. Appleton-Century Company, Inc., 1938. Price, .S8.00. 

After 7 years a new edition of this book appears, with 5 new chapters and 
28 collaborators. These collaborators figure in all but 9 of the 38 chapters, 
though the nature of their collaboration is not indicated. The many new 
methods developed in recent years have required much reivriting, which 
appears to have been done carefully and well. 

E. K. 


The British E^fcYCLOPJEDIA of Medicad Practice. Including Medicine, 
Surgery, Obstetrics, Gynoecology and Other Special Subjects. Vol. 5. 
Endoscoptj of Respiralory Traci to Goitre. Vol. 6. Gonorrhosa to Hydro- 
therapy. Under the General Editorship of Sir Humphry Rolleston, 
Bt. G.C.V.O., K.C.B., M.D., D.Sc., D.C.L., LL.D., Emeritus Regius 
Professor of Physic, Cambridge; Sometime President of the Royal College 
of Physicians of London. With the assistance in a Consultative Capa- 
city of F. R. Fraser, M.D., F.R.C.P., G. Gray Turner, D.Ch., M.S., 
F.R.C.S., James Young, D.S.O., M.D., F.R.C.S. Ed., F.C.O.G., Sir 
Leonard Rogers, K.C.S.I., M.D., LL.D., F.R.C.P., F.R.C.S., F. R. S., 
F. M. R. Walshe, O.B.E., M.D., D.Sc., F.R.C.P. Vol. 5, Pp. 683; 139 
illustrations. Vol. 6, Pp. 850; 89 text illustrations and 7 plates. London: 
Butterworth & Co. (Publishers), Ltd., 1937. Price, §12.00 per volume. 
This fifth volume, continued on the lines described in earlier reviews, 
covers 46 subjects, ranpng from Endoscopy to Goitre. Foetus diseases, 
etc., in 53 pages approximates a veritable treatise on the subject. Other 
important topics are Enteric Fevers, Epilepsy, Fibrositis, Fungous Diseases 
and Gassing. One regrets that, as usual in the last named topic, the action 
on the hemopoietic system is apparently not appreciated. Six excellent 
plates and 139 text illustrations of var 3 dng merit are included. 

The 39 articles of this si.xth volume necessarily include a number of blood 
conditions and also 10 subdivisions of heart disease. “Gonorrhea,” “The 
Hand,” "Hernia” and “Hydrotherapy” each cover more than 20 pages. 
However, in general, one is sharply reminded that even an encj'clopedia of 
this size should be used as a quick, handy reference book, and not be con- 
fused with other types of medical texts that can give more adequate treat- 
ment of the topics included. E. K. 
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Thk rnysiciAN''.s Pnicf ical atul Economic Asjiects of IMcdicine. 

\\y Gnouar. D. Wonr, M.I)., Atlemling Otolaryngologist, Rydonliam 
Hospital: Attending Laryngologist, Hiversido llosintal. New York City. 
Foreword I)y U.vuoi.n 11yi*i.\.s, A.IL, M.D., l'\A.C.]’. P[). .38-1 ; 57 illustra- 

tions. Phiiadelphia: .1. B. Lippincott Comi)any, 1938. Price, 85.00. 
This book attempts to cover in a single volume the many problems of an 
economic and practical nature which confront the jdiy.sicinn during the 
establishment and maintenance of medical practice. The contents, although 
vag\iely familiar to every ithysicinn, arc here organized and readily acces- 
sible, in sncli a way as b) be of practical value. I believe that its groate.st 
worth will be to flic beginner, in the organization and conduct of bis early 
practice. L. 11. 


M.axuau or lIu.MAX 13i.ssi:ction*. By Edwik M. SnnAnnn, Ihi.D,, A.ssoci- 
atc I’rofc.'''sar of Anatomy, New York University College of Medicine. 
Pp. 321; 79 illustrations (author’s original drawing.s). Philadelphia: 
P. Blakiston’s Son A Co., Inc., 1937. Price, .81.25. 

“Ir ail}' apology’ be needed for the a))])carance of the jwesent Manual, 
it may be .‘stated, without anj' wi.sh to disparage tiie labors of others, that 
the works of this kind hitherto inibli.shed .seem to the author open to one or 
the other of two objections —cither ns being too .sj'stematic, and therefore 
not adapted for the di.s.«ecting-room, or ns obscuring the more important 
fcature.s of Anatomy by' a tnultiplicity of minute and variable details.” 
(From the preface of the “Di.sscctor” of Luther Holden, 1S51.) 

"The following laboratory guide to the dis.section of the human body is 
presented in the hope that it may be found useful by those who, like the 
autlior, h.'ivc come to feel that, with the serious decrease in the number of 
hours allotted to the subject of gross anatomy in American medical schools 
of recent years, the admirable but lengthy guide.s at prc.scnt available are 
not entirely satisfactory.” (From the preface of the subject of this review.) 

If we take Corner (Clio kledica —Anatomy) at face value, "Practically 
all the information to be gained by the old basic method of the science, 
dis.^ection of the human body, was in hand about a luindred years ago. 
There is very little gross anatomy in current textbooks that was not in those 
of Charles Bell, Hcnle, or Saj)i)ey.” Apparently no teacher of anatomy in 
the interv’ening years has ever found a completely .satisfactory method for 
adjusting the length of the art to the shortness of student life. The limita- 
tion of the time devoted to the cour.se in anatomy, however, seems to be 
making itself acutely felt. This may be bec.ause the teacher, with wider 
interests, feels that he must conserve his own time by better organization 
of the cour.se. Although we have had the excellent short dissector of Heisler, 
a few remaining copies of the short 1910 edition of Cunningham, the "Note 
Book” of A. Melville Paterson (1914), the outline of Emmel, the "Introduc- 
tion” of Terry, the very short dissector of McCottor — to name a few, the 
last year has brought forth the "Method of Anatomy” by J. C. Boileau 
Grant and the work of our present author. 

Dr. Shearer has set for himself the task of attenuating the subject of gross 
anatomy. He urges the student to approach dissection with the serious 
respect that the material demands and with a reflection upon the manner in 
which the right to dissect has been gained. He gives advice as to the care 
of instruments, and of course, his version of the indispensable instruments. 
There follows a strictly morphologic account of the structures as exposed by 
regions, and directions for their morphologic exposure. The primary pur- 
pose of the author is hereby rigorously fulfilled. It seems too bad that the 
student is not told how to pull upon or twist a muscle or tendon in order to 
bring out the contribution of the living muscle to the complexity of joint 
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action. The mention of the functions of nerves is a slight deviation from 
the strictly morphologic character. Applied anatomic considerations, 
although extremely limited, are occasionally found. For example, the rela- 
tions of inguinal hernias are discussed, but here the common use of the 
ii^erior epigastric vessels as an anatomic landmark for separating direct 
from indirect hernias is studiously avoided. In the preface, the author 
recounts and justifies certain omissions (for example, l 5 nnphatics), but 
no mention, neither in the preface nor in the body of the work, is made of the 
contents of the temporal bone. In view of the material on the orbit, on the 
nose, and on the larjmx, this is a bit surprising. The statements about the 
dura are in line vdth the classical descriptions and do not reflect the recent 
studies of Popa and others. In brief, this is a topographic outline of the 
morpholog}' (strictly speaking) of the human body, with directions for its 
exposure. 

In the mechanical details of making the book, much thought has appar- 
ent!}' been placed upon the binding, the paper, and the style of type. The 
spacing of the letters and the leading of the lines, together with the omission 
of subheadings seems unfortunate. The finished page has a monotony 
which renders ready reference difficult. 0. B. 


Textbook of ExpEnntENTAL Surgery. By Jacob Markowitz, hl.B. 
(Tor.), Ph.D., M.S. in Experimental Surgery (Minn.), Research Asso- 
ciate, Department of Physiology, University of Toronto; formerly Pro- 
fessor of Physiology, Georgetown University School of Medicine, Wash- 
ington, D. C., etc. Pp. 527; 330 illustrations. Baltimore; William Wood 
& Co., 1937. Price, §7.00. 

Tins interesting volume is more than a textbook of experimental surgery. 
It has chapters on the antivivisection movement, and the care and feeding 
of animals in addition to chapters on anesthesia; equipment, technic, 
sutures and instruments; and 24 addition chapters covering nearly all of 
the phases of experimental surgical technic. It is dedicated to Frank C. 
lilann with wliom the author was formerly associated and has a foreword 
by Donald C. Balfour of the hlayo Clinic. In a pleasing epilogue Doctor 
Alarkowitz states “ It is our wish that this book may become a contribution 
to the pedagogy of surgery and surgical craftsmanship.” 

The entire work is carefully done. Some of the descriptive work wiU, to 
the surgeon, seem unnecessary but this work was written as much or more 
for the student as for the surgeon. In addition it will serve as a handbook 
in many experimental laboratories where surgical procedures are constantly 
or occasionally being used. The discussion of gastro-intestinal and biliary 
operations is so complete that this volume may well serve to augment and 
refresh the clinical surgeon’s knowledge of the technic of these operations. 
Of course many of the operations must necessarily differ from similar pro- 
cedures in man because of differences in anatomic arrangement, but the 
principles remain the same. Such chapters as “The Experimental Produc- 
tion of Chronic Peptic Ulcer” and much of the discussion of operations on 
the bowel, biliary tract and pancreas are offered as methods of experi- 
nienta! approach to problems which constantly concern the surgeon. The 
illustmtions are excellent and profuse. The author has wisely chosen the 
best illustrations from many existing works on related subjects but he has 
added a goodly nuinber of original drawings. Occasional typographical 
error (such as the misspelling of Reverdin in the legend under Figure 130) 
can easily be forgiven in so excellent a work which will be welcomed by 
ro.-^earch workers, students and clinicians interested in the e.xperimental 
approach to surgical problems. I, R. 



f 5 tuj $ 5 






• - . 1 • i ' I > . 4 >• j “ 1 \ f ‘ i !>, j ',} 

!.i . - ' *f . t * ^ 4 ^5 . , ^,.5 1 -j, 

1 'r . ' ^ V- ' ',r '. ' ’\ ■ J ' ' 4 r. ' • . M - 


i \h i I '.I U 


r » * R •• 


-. ■• M> h w » • .• , I «-■, , j ,,. ,t 

’• •/ > •’* " j ' f {‘■•-.i-,'', I ■!•. i,< 


r , ‘ f <i J IV'-' 

. I • i'’» ’ 'if* '- I".,' :<• '<5 ■■' Si!( 5, 

>'■ • » ^ i. f"*’- ;’44 S < '.-..i;, " 

4 «' u -.'f .! <!t 5 \ ,, -4 .1-. 

r t *4 J ;r.t <-■ 1' ,M’ i- I »( lis .(■ </}, 

' . ! ' -S' .!'! 4, I rjj.sti..- ,|!. {{ju 

r 4 < , ' v*. •’!!'. 4 « ■ ;?<• th < }<(;. inrvis* 

i' t ■ (• ' (■•••*.*.«■' '- '4 •. , j!,- i{i',')j> 1 ,i, Mtt.t 

} J n;, fit ■ > \5«- ?j'! 4' N? , jjiw jinf 

- .< V ‘ '/.< h',4 1 n, M, 


,V ' Hi\ H.t h'. 1 i J >-s M ■ ii! njr "Zvis shrift fur Kri'i-'- 
1’.':! . i h'U.;' '■ f'.u.'i 1, Ihft ! »• ^JuSv, lU.iT:, 7 s tn!/,..h(*r, IU.57), 
{»;' Ih' !v'»' H, fif us I'hy inhiyy, K<*r>'l.liHfl'-!Icr/- 

i>>; |j. tiifsl it'4'S Niiuh' iiii, n»«l l)is. ICu, Si\iu.i.n, I’lnh" ur niui 

!’U‘, ;> Utii. ( 'itv Hu jiii'il i»f I’iuui'u. l)r<“'<Ii’ii; ’riicmlor 
■!»> f'lfiJ, I'l* ll' ft I <i. 2J1; tliu* Ih-fl 7 S, M), ilhi'^- 

tr.ih'4, 

'l l!) ji' A iht' hr t ituuiht*r of v.hich w/c* jiuhli'-lii'ii in July lUJ?, 

i 1-4 If- < iijiph-nK'mnrv fo th«' Z*'ilM’!u ifl. fur Krci‘'Iuuiror- ciuiiiK. It> 


830 


BOOK REVIEWS AND NOTICES 


the circulation and also to include critical reviews dealing with important 
circulatory problems. 

The first issue contains 3 articles. The article by Max Holzmann covers 
170 pages and deals with studies on chest leads in electrocardiography. 
The American work on this subject is confirmed. The second article by 
Professor Karl Hasebroek deals with the function of capillaries of organs in 
their relationship to the circulation of blood. The third article by Hans 
Havlicek attempts to support the thesis that the heart operates as a hy- 
draulic ram rather than a pressure pump. G. W. 


Die lRnADi.A.TiON atjtonomee Reflexe. Untersuchungen zur Funktion 
dcs autonomen Nervensystems. B 3 ' Dr. Alfred Schweitzer, Assis- 
tant in Department of Physiology, Middlesex Hospital Medical School, 
University of London. (The Radiation of Autonomic Reflexes. A con- 
tribution to the function of the autonomic nervous system.) Pp. 376; 
38 illustrations. Basel: S. Karger, 1937. Price, Paper, Fr. 40; Bound, 
Fr. 44. 

This book presents a strange and perplexing mixture of facts and specu- 
lations. The leading idea of the book is that stimulation of one portion of 
the autonomic (animalic) nervous system maj' spread over wide areas of 
both these systems. This radiation of autonomic reflexes is governed by 
certain rules. For example, the arterial blood pressure, acting over the 
pres.soreceptors, influences not only “the vasomotor apparatus of the whole 
organism and the various activities of the heart, but also the function of the 
gastro-intestinal tract, the cranial and sacral parasympathetics, the endo- 
crine glands, blood volume and composition, muscle tonus and somatic 
reflexe.s.” A very useful compilation of the literature, bearing on the sub- 
ject, aids in the task “to summarize the manifold viewpoints, collected in 
the various branches of science and to detect the laws of the experimental 
findings.” The author tries to prove that “the radiation of autonomic 
reflexes is a normal property of the vegetative nervous system, founded in 
the organization and function of the nervous substance.” Terras like the 
“tonus” of the sympathetic and parasympathetic system play a large role 
in the deductions. “ It is the fimction of the sympathetic nervous system to 
guarantee the actual mechanical power, whereas the paras 3 mipathetic 
nervous sj'stem manages the energy reserves, rebuilds the used up stocks 
and maintains the potential preparedness of the organism.” These and a 
number of similar generalized statements open interesting perspectives 
but do not seem justifiable on the ground of our present knowledge of facts 
nor helpful in further studies. The complicated diction of the book does 
not facilitate reading. F. L. 


Fever Therapy. Abstracts and Discussions of Papers Presented at the 
First International Conference on FcA'er Therapy, College of Physicians 
and Surgeon^s, Columbia University, New York City, March 29, 30 
and 3L 1937. Edited by nine members of the American Committee; 
Du. H' alter M. Simpson, Dayton, Ohio, Chairman; Dr. William 
Bieuman, New Y'ork City, SecretarjL Pp. 483. New York: Paul B. 
Hoeber, Inc., 1937. Price, S5.00. 

Beginning in 1931, there has been held in this country an Annual 
Conference on Fever Therapy. In March, 1937, there met in New York 
Citj', the First International Conference on Fever Therapy, attended by 
jiliysicians from IG countries, and with 13 nations represented by delegates 
ofliciallj' appointed by Ministries of Health. The present volume contains 
ab.stracts and discu.«sions, each printed in English, French and Gennan, 
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The Truth About Childbirth. Lay Light on Maternal Morbidity and Mor- 
tality. By Anthony M. Ludovici. Pp. 294. New York: E. P. 
Dutton & Co., Inc., 193S. Price, $2.50. 

Men Past Forty. By A. F. Niemoeller, A.B., M.A., B.S. With a Fore- 
word by Winfield Scott Pugh, B.S., M.D. Pp. 154. New York; 
Harvest House, 1938. Price, S2.00. 

This book written in popular terms attempts to explain sexual mechanisms in 
the male and miiny of their disorders. It suffers from the usual defects of this 
type of book but not glaringly so, and apparently has been written with proper 
motives. 

Bile. Its Toxicity and Relation to Disease. By 0. H. Horhall, ]\I.D., 
Ph.D., F.A.C.S., Department of Physiolog}'^, The University of Chicago. 
Pp. 434. Chicago: The University of Chicago Press, 1938. Price, $4.00. 

Hemorrhoids. By Marion C. Pruitt, M.D., L.R.C.P. S. (Edin.), F.R.C.S. 
(Edin.), F.A.C.S., Associate in Surgerjr, Emory University School of 
Medicine; Proctologist, Gradj’’, Crawford W. Long Memorial, and Georgia 
Baptist Hospitals, etc. Pp. 170; 73 illustrations. St. Louis: The C. V. 
Mosby Company, 1938. Price, $4.00. 

The Heart in Pregnancy. By Julius Jensen, Ph.D. ‘( in Medicine), Uni- 
versity of Minnesota, M.R.C.S. (England), L.R.C.P. (London), Assist- 
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tables. St. Louis: The C. V. Mosby Companj', 1938. Price, $5.50. 
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M.D. Pp. 569; illustrated. Haddam, Conn. : The Haddam Press, 1938. 
Price, $6.00. 


NEW EDITIONS. 

Hernia. Anatomy, Etiology, SjTOptoms, Diagnosis, Differential Diagno- 
sis, Prognosis, and the Operative and Injection Treatment. By Leigh 
F. Watson, M.D., Member of Attending Staff of California Lutheran 
Hospital and Methodist Hospital of Southern California, Los Angeles. 
Pp. 591; 281 illustrations. Second edition. St. Louis: The C. V. 
Mosby Company, 1938. Price, $7.50. 

A Text-Book of Pathology. An Introduction to Medicine. B}' Williaji 
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zoiv of ilsi . typi' of 'i-rviff. 

In tin- opinion of tin* U*-\i( U« r tin- ino‘*t zimiilit-atit prof:r«-*s in tin* 
pr<-'i-nt »lt-y«-|opini'n( i-. liin- to zi titiiiti>'-r of «'\r«'ll<-nt M-r\icf. now in 
op'-ration in a tniinln-r of nniM*i >ity tczn-liini: lio-pIiziK. Mnm*i(‘,‘ 
l{i-nnio/ ’ ztini Hillint:-'’' liavi- ll^-sl-rilH•ll tin- o|iji-i-iivi->. M-opc and 
nn-tliod ' of ilti-ir w<trl;. 

Olivion-ly. tin- plan of opi-ratioii in i-anli lio'^pitzd i> dopcndcnl n))()n 
tin- aliility ami internet of tin- p-.y('lnatrir‘ pnr.sonm-l, tlin n-enplivity 
of tlic lioipiial noti-piyciiiatrii' flinii-al attdl and loczd conditions of 
hospital policy. I’or pui |)OM-.s of simplicity the various .scrvicc.s may he 
‘livided into three types. 

1. I'.'.vehiatrie service outside the jiiajor eliniezil divisions of the 
hospital. 'I'his is known as a consultation serviei*, which remains inde- 
pendent ami has no formal attachment t<» medicine, jiediatries, stirj'cry, 
ohsietries and p^yneeolop'v, 'Fhe umst edieienl. services of this type are 
lho.se in the Massachusetts CJeneral llospitid, Hoston; Payne Whitney 
P.syeliiatrie fdinie, New 'N’ork f’ily; the Henry Phijiixs P.syehiatrie 
(dinie, .lohns Hopkins Hospital, Baltimore; and the New Haven Hos- 
pital, New Haven, ('omi. 

2, Psyehiatrie Service within the Depart nu'iil of Medicine, as exem- 
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plified by the work being done in the Columbia University group of 
hospitals, New York City. 

3. Liaison organizations as operated in the Universities of Colorado 
and Michigan. The objectives of such programs are dependent upon 
the previously noted A^ariables. Ideally, the following objectives 
should be reached. 

(o) Educational program to nurses and hospital administrators. 

(b) Supplementing the psychiatric education of medical students 
by the study of all cases which present major or minor personality 
disturbances Avith or AA’ithout somatic illness. 

(e) Education of the intern staff. PreAuous study (4“) rcA^ealed the 
need for psychiatric education in the general internship as part of the 
basic preparation for the practice of medicine. 

4. Establishment of a rapprochement betAveen psychiatry and the 
major clinical diAdsions of the hospital to further appreciation of the 
concept of personality in somatic illness. 

5. Initiation of interdepartmental research in the field of psj'cho- 
somatic relations. 

6. Educational propaganda to the patient-public in the need to rid 
the latter of the omnipresent stigma of mental disease. 

It is hoped that endcaAmrs of this type will throAV further light on a 
number of baffling clinical syndromes. The recent revieiA'-s of Dunbar^ 
and WittkoAver'^ Iiave aided in drawing attention to some of the diffi- 
cullies encountered in the study of psychosomatic relations. 

Attention has been drawn to the more frequent personality disorders as 
they are encountered by the general practitioner.^^ More specifically, the 
psychogenic aspects of th.ATotoxicosis,*'’®'’'' disorders of the gastro-intes- 
tinal tract,®'=’®“'''''‘’ and hypertension’’® have been studied in various details. 

In the .field of pediatrics, Crothers^ has considered a modification of 
present day pediatric services in order to adopt the more pertinent 
psychiatric principles necessary in understanding behavior problems 
in children who are somatically ill. Other suggestions have been offered 
in respect to surgery, obstetrics and gynecology 

It is hoped that the introduction of psycliiatry into the general hos- 
pital Avill serve as a means of teaching nurses, students, interns and 
physicians the need for a more integrated approach to the sick person, 
as well as offering a fertile ground for further study of the psychogenic 
aspects of various clinical syndromes. 

Franklin G. EB.iUGH, M.D. 
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iNlnskens-'^ Minei up his work on the further connection*^ of tin* vcstihii- 
lar nuclei which he calls tin* " .snprnvcslihiilar sy.stcni.’' By this ho 
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lateral plane of the head and eyes both in man and in animals. Similar 
movements' in the frontal plane are governed by other tracts in the 
posterior longitudinal bundle which have their first point of origin in 
the anterior vertical canal, while movements in the sagittal plane in 
animals are due to interruption of pathways which run from Deiter’s 
nucleus through the cerebellum and by rvay of the superior peduncle 
to the pallidum. His work received a certain amount of support from 
the clinical studies of Shapiro’*'''' on patients with oculogyric crises. 
Six of these were studied carefully from the vestibular standpoint both 
during their crises and in the intervals. After reviewing the literature 
and postmortem material armilable the latter came to the conclusion 
that these spasms can only be explained on the basis of Muskens’ 
theories. He expressed the opinion that the pathways as outlined by 
Muskens are for the purpose of bringing tonic influences from the 
labyrinth to the pallidum and influencing movements of the head and 
eyes in various planes. 

Aronson* continued the studies of Spiegel on the cortical terminations 
of the labyrinth. The latter had previously shown that after applying 
strychnine to various parts of the cerebral cortex convulsions resulted 
only after a rotation stimulus following strychnine application to the 
posterior ectosyhdan and suprasylvian gyri. Even ablation of one 
labjTinth produced convulsions from drugging eitlier side, so that the 
labjTinth was considered to have a bilateral representation. Aronson 
showed that after section of the posterior longitudinal bundle this 
phenomenon still took place, indicating that vestibular impulses can 
arrive at the cortex through other pathways. 

Van Gehuchten®- sums up his views of the anatomy of the central 
vestibular pathways. The primary arc of the vestibular system is 
formed by the vestibular nerve, the vestibular nuclei and their connec- 
tion with other parts of the brain. The functions of the vestibular 
apparatus are the reflex assurance of the bodily equilibrium and the 
reflex control of the eye mechanisms. This is made possible through 
the connections with the spinal cord (fasciculus Deiterospinalis and 
descending fibers of the fasciculus longitudinalis posterior) as well as 
the connections with eye muscle nuclei (homolaterally through the 
fasciculus vestibulo-mesencephalicus, hetero-laterally through the as- 
cending fibers of the fasciculus longitudinalis posterior). The vestibular 
apparatus is connected through the vestibulo-cerebellar fibers with the 
nucleus tecti; some fibers also run to the cerebellar cortex. The nucleus 
tecti is a vestibular coordinating center which unites ve^ibular im- 
pulses with those coming from the proprioceptive tracts. _ Connec ions 
e.xist between the vestibular system and the corpora steiata pro a^ y 
by way of the ascending fibers of the fasciculus longitudinalis pos ®*o*> 
nucleus ruber and thalamus as well as from the globus palhdus an e 
commissural nuclei. Einally afferent and efferent connections witli 
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Anatomy of the Central Cochlear Pathways. The central pathways 
leading from the cochlea have not been the subject of ln^ es iga ion o 
the extent of the vestibular pathways. Some workers, howler, are 
recording progress in this field which offers enormous 
Wiley^ endeavored to determine which parts of the cerebral cortex 
are used to form and retain auditory stimuli. For tins purpose he 
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the tiitft iinjwirtaiit »■’ far as the laliyriutliiiic (oiiic-staiir n‘flc\(‘.s arc 
< oiirs-riicfl. 'I'iiis is ciiiplia' i/cd by do Klcijn atid N crslccyli,-* ’ Coii- 
tiimiiif: tlicir c?,))friiiiciit.s on yniiiisi pif^t they found that tonic lahyriii- 
thifn* rc!h \c-, as v.cli as the reaction to rectilinear niovi-incnt.s can .still 
If ohtaiiicfl aftor dc-tmclion of the iniKMila of the saccnlc. 'J'hcy 
hclicvc that the lir.-t yronji of rcIlcM-s originate from the ntriele and 
the second from the hcinieireular I'anahi. NVerner^ helieves a.s a re.snlt 
of his stnilie,^ on the elfeet of ehant'cs in air pre.ssnre on the lahyrinth 
of guinea pij;.s that the .saccule serve,s to indicate the deforce of atmo- 
spheric pressure. He found, followinj; his experiments, ehan^'cs in the 
cellular jiielure of the macula sacculi hut not in that of ntrieular macula 
{to incrcu.se.s or (Iccrca.ses of atinos|)henc prc,s.surc). In a suhsequent 
article he revicwi-d his work ns well as that of others on the macula 
ntriculi and came to tlic conclu.sion iluit this or/,oin is the .scat of the 
reflexes in rcsiKin.sc to change of jiosition. lie believes tliat the macula 
utrieuli is dillerentiatcd anatomically to account for the nuiltidiree- 
liomil .sensitivity to static changes. Ashcroft and IIalli)ike'' isolatccl 
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the saccular branch of the vestibular (in frogs) nerve and studied the 
action currents obtained in response to rotation or tilting of the animal 
as well as to vibrational stimuli; the former stimuli gave no response 
while the latter produced marked reactions. They believe that in man, 
as suggested by Tait, the saccule is concerned in the reception of bone- 
conducted sound. 

The Origin of Ihc Tonic-siatic Lahyrinihinc Reflexes. The role of the 
utricle in producing reactions to changes of position is doubtless of 
great importance. The belief, however, that the function of the semi- 
circular canals is confined to “reactions of the head and eyes which 
occur during and after rotation, and reactions due to rectilinear accel- 
erations ” as summarized by Camis’® as late as 1930, is no longer tenable 
in view of the wmrk of McNally and Tait.’® By a series of brilliant 
experiments in which separate canals as well as the utricle and saccule 
were ablated by severing the nerve outside the particular structure, 
these workers carried out a study of the functions of these organs in 
the frog. Their technique had the obvious advantage over other 
methods in that the effect could be confined with certainty to the 
desired canal or otolith organ. Their results indicated that the vertical 
canals as well as the utricle exerted a tonic effect upon the body mus- 
culature, especially that of the head. Loss of the anterior vertical 
canals resulted in marked loss of tonus on the part of the muscles 
involved in keeping the head up; loss of the posterior vertical canal 
resulted in an extended position of the head. They feel that each of 
the four vertical canals in the frog is a sentinel at its own portion of 
the head and that the vertical canals acting together with the utricles 
in control of the musculature of the head, body and limbs preserve the 
normal erect posture of the head during movement or while at rest. 
They found no evidence that the saccule partakes in equilibration. 
Hasegawa’® repeated the centrifuging experiments by which Magnus 
and de Ivleijn removed the otolithic membranes of guinea pigs and 
found that the tonic reflexes both in these animals and in frogs were 
still present after the otoliths were thrown off, thus lending further 
weight to McNally’s experiments. 

Reflexes to Rectilinear Accelerations. Hasegawa’“ also found that 
these reflexes were absent following the experiments just noted. This 
is in contradistinction to the conclusions of Camis that these reactions 
are due to stimulation of the semicircular canals and would indicate 
that the matter of assigning the exact origin of these reflexes is still 
open to, discussion. The question is also discussed by Schubert. 
His experiments indicated that in man at least rectilinear acceleration 
does not produce deviation of the endolymph and cupula within t le 
semicircular canals. . , 

Response of Statokinetic Apparatus to Sound. In the past, consider- 
able controversy existed as to whether the semicircular canals have an 
auditory function. Although the nature of these structures has ong 
been definitely established as peripheral organs of a propriocep ire 
nature, certain animal experiments, notably by Tullio and o lers, 
apparently tended to indicate that sound can be a stimulus tor i 
semicircular canals. E. Huizinga”® considered these expenmen an 
repeated them with pigeons that had artificial openings made m o 
labjTinth after the cochlea had been destroyed, and obtained cnara 
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liftn t)f the lahyrinlh on the movements (»f the aliinenlary Iniot. in eats, 
ii.sint' roentyenoyrams. In mn; series, hilaleral vayotoiny was per- 
formed iiinl in another the symjnithef ie liher.s to the alimentary etinal 
Wen* severed. 'I'liey eonehnied that tht* lahyrinlh exerts a delinite 
infhienee upon the sloniaeli atid intestines and that, this inihienee 
re.'iehe.H the.s-e oryaiis ihronyh the vaytts. Cantele and Pais'- studied 
the ellVet. of jtassivt! eonyestion on the vestihnlar refle.xes of yiiinca ])iys. 
'J’his was indiieetl hy hanyiny tlie aniinid’s head down for varyiny 
Icnylhs of titne. 'J'hey found ihtit tlie rellexe.s fir.st heeaine diminished 
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and finally disappeared, the last phenomena requiring 20 to 30 hours 
of suspension. When the normal position was resumed the vestibular 
reflexes returned even after experiments lasting several months. Micro- 
scopic examination of the labjTinth showed hemorrhages and edema to 
be much more marked in the cochlea than in the vestibular portion of 
the internal ear. In a previous article, Cantele^i reviews the relation- 
ship between the labyrinth and the respiratory system on the basis 
of his own and others’ researches. He states that caloric and mechanical 
irritation of the vestibular apparatus produces a reflex action charac- 
terized by negative blood pressure in the carotid and femoral arteries 
and that this reflex activity is probably carried by way of the tympanic 
plexus and the nervus intermedius. Destruction of the labjTinth is 
followed by some irregular oscillations in the respiratory curve. Muek^® 
states that nystagmus due to vasomotor causes may occur spontane- 
ously or may be produced by mechanical, thermal, or electric stimula- 
tion of the vertebral or radial arteries. An applicator which has been 
dampened with epinephrine will produce a white streak when passed 
along the inferior turbinate of such persons. He states that nystagmus 
not of labyrinthine origin can be made to disappear by stimulating the 
vertebral arteries, this supposedly being due to a disturbance of the 
blood supply in the region of Deiter’s nucleus. The studies of Frazer^^ 
indicate that the vasoconstrictor impulses to the ear travel in the 
cervicosympathetic trunk and that no vasoconstrictor fibers reach the 
ear via the periarterial plexuses of the carotid or vertebral artery. 
This, from a theoretical standpoint would indicate a possible section 
of the cervicosympathetic trunk in certain cases of vertigo and tinnitus 
of vasomotor origin. From a practical standpoint, however, it is very 
difficult to differentiate between vestibular disturbances of local and 
central origin. Kotyza-^ demonstrates that stiinulation of the vestibu- 
lar apparatus exerts a considerable influence upon the vegetative 
system. The rotation test has a more pronounced effect upon the 
parasj'inpathetic system, while the minimal caloric test decreases the 
tonus of the orthosympathetic system. Stimulation of the labjTinth 
by means of location is more marked than by the caloric test. Sudden 
stimulation of the vestibular apparatus increases the tonus of the vege- 
tative nervous system and especially that of the parasympathetic 


system. _ _ , 

The M cchaivism of Utricular Stimulation. The question as to whether 
the stimulus for the otolithic organs is constituted by the pull of the 
otolith upon the hair cells of the macula when the head is displaced 
fi'om its accustomed position or by the pressure of the otolith is still a 
subject for discussion. UlriclW carried out experiments on the e.xposed 
utricular otolith in a live pike. With a micromanipulator, which hdd 
a human hair, he moved the otolith about in various directions. He 
found that the only effective movements of the otolith in obtaining a 
reaction were either outwards or outwards and forward^- Uhen the 
eve on the side of the stimulated utricle moved up the other one 
moved down. No do^vnward movement of the homolateral eye could 
be produced by any movement of the otolith. Rotation «^out the 
lontritudinal axis of the body to the left stimulated only the left la rj- 
rinth and rotation to the right only the right labyrinth. 
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cUaractcrt' tic p.ittr ru tn .mnnah with ititu! ' hth*. rinth'-. ‘Ic Klcijti nn<} 
\’cr-lcc;:!r--'' foumi that .after hilaicr.il la!»yrinsh cMirpation in nniin.ih 
thc.'-c rc.U'Sioii- :!?•• iih cjii followin;,’ n •{uicl. tils .ahoii! the toin.'itni)in;t) 
«\i-, 'riic <■ fc.iction'- nl'o tilt tto! on nr in nntn if the n aial si'^tihiilar 
rc.ictimiH arc nh i-ni, ,\jur l<c*'< of one laliyrinth she tilt reaction ia 
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Front tlwir animal c\j>' rimcnt-- they helieM' that thi' relie\ prohaiily 
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li;tflem.'il:cr.‘'' who ha'- nunie noljihle eontrihntion'' towarth the 
nnsilysi's of lahyrintitine relieve-, in nnimal*. has for ye.ars attem]>tei! to 
ajijily his rmriinfr- So the .'.(inly of the vestilmlar apjiaraliK in man, 
III a recent monoi:iapli lie sums up his work in this ilireetlon. .\fler 
reviewing am! illtistratiim with scrinl photo>:raplH the re.'ietiote; of 
aninniF to liifTerent types of fnllin}:. rotation ami liltiim either iironmi 
u louuitmliinil or a hiti'iiiporal avis, lu> eonsiilem the reaesion.s of the 
eslreniitie-. In slow atid rapid tilting in man when the patient is phiecd 
on his hands ami knec.s (eyei eJos«<<I) on a specially eonslrneted hed. 
Hy means of pliotomajihs these are sliown to hear a strikinf; similarity 
to till' re.aelions of animals, lie studied ahftnl SO /latieiils with dill’er- 
ent intracranial and hihyrinlhiiie lesiojisand deinotislnited eonehisively 
(iiat these reaetions, wliieli he terms the lest of static tulaption, arc 
ahsent only in those instances wiiere the peripheral or eeiilrnl vestilmlar 
ajjparatns is involved. 'J'liis is invariahly the case only with hilatoral 
lesions; unilateral invoKTinetit iloes not ^ive a uniform jiielnre. Lnliyrin- 
lliine, ritihlinf: retietions and tonic relle.xcs on flic eyes in response to 
a cliange in position (not nioveinenl) arc considered to he of otolitliic 
oritrin; tliey arc* lu'cscnl in man as well ns in animuls imt are diflieull 
to demonstrate exeej)!, in infant.s and imiividnals with certain hrain 
eondilions, owiiif' to the infliii'iice of the visual apparatus and the 
higher eenfers. 

MeNally’*’ sums up his ideas on the application of tilling roaclion to 
the study of the vestilmlar apparatus in riiati. 'J'liese arc based upon 
his e.xtensive experiments previously mentioned as well as his eliuical 
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experience. He distinguish^ betw'cen the “rapid tilt test” and the 
“ slow tilt test.” The first is primarily a test of vertical semicircular 
canal action but also to a lesser extent of “second mode” utricular 
action. The rractions take place in opposite directions. The canal 
action results in a compensatory reaction of the body musculature 
tending to send the body away from the tilt; the "second mode” 
utricular action tends to throw’ the body in the direction of the tilt. 
These reactions tend to some extent therefore to neutralize each other. 
The investigator should try to note whether there is a tendency to be 
thrown in the -direction of the tilt, (lesion of the vertical canals adth 
intact utricle) or for overcompensation (lesion of utricle with intact 
vertical canals). Absence of the protective reaction would be due to 
loss of one or both labyrinths. The slow’ tilt as practised by Grahe 
is a test for “ first mode ” utricular action. 

The Probinn of Posiiional Nysiagmifs is one which has greatly inter- 
ested clinical observers. It must be remembered that while compensa- 
tory eye movements in response to changed positions are known 
to be tonic reflexes of otolithic origin, no one has as yet succeeded 
e.xperimentally in demonstrating that nystagmus can he produced by 
stimulation of the utricle or saccule. In spite of this fact, a strong 
belief has persisted among neurotologists that certain forms at least of 
positional nystagmus originate from the utriculo-saccular apparatus. 
Ruttin'*^ reNiew’s his experiences with the subject. He considers posi- 
tional nystagmus and positional \'ertigo as of otolithic origin. Char- 
acteristic of pure positional nystagmus is a movement like the turning 
of a wheel; rotatory nystagmus is characteristic and can be called forth 
by bending. Vertical positional nystagmus he believes to be from the 
canals. The stimulus can come from either the diseased or the healthy 
side. He does not believe that neck refie.ves can cause nystagmus. 
Seifertld® follows Ruttin’s earlier classification of positional nystagmus 
into the type W'hich follow’s a certain rule as to position required, direc- 
tion of nystagmus, as w’ell as intensity; the variety w’hich follow’s no 
rule; and the nystagmus w’hich show's the wheel-like turning noted 
above. The first and third \’arieties are of otolithic origin. Nystagmus 
is sought for wdth tlie aid of a magnifying glass in different positions. 
Positional nj’stagmus is to be differentiated from ordinary spontaneous 
nystagmus which is activated by change of position. The rotatory 
form of positional nystagmus is characteristic of peripheral disease. 
Positional nystagmus w’hich follow’s no rule and changes its direction 
is typical for central involvement; that w’hich follows a certain rule, 
for retroiab;>’rinthine and peripheral disease at its beginning. Excep- 
tions to these general principles are not infrequent. In general, posi- 
tional nystagmus is probably the first manifestation of a spontaneous 
nystagmus. 

The Rofation Test. It has been recognized for a number of years, 
particularly abroad, that the technique of the rotation test as generally 
practised is open to very serious objections. The usual procedure of 
revolving the patient 10 times in approximately 20 seconds, besides 
constituting a ma.ximal stimulus unlike anything which occurs under 
physiologic conditions, introduces a number of variable factors w’hich 
decrease the value of the test. The initial acceleration, the speed of 
turning, and particularly the final retardation or stopping of the chair 
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that an angular acceleration of less than 0.25 degree per second per 
second (in an exceptional 0.09 degree per second per second) was suffi- 
cient to elicit a reaction. As to stimulation by rectilinear acceleration 
he considers that a difference in specific gravity between the cupula 
and the endolyniph is essential towards stimulation. If this difference 
is greater than 1 part in 10,000 a rectilinear acceleration of 981 cm. per 
, second (by gravity) would be sufficient to produce a reaction. Arslan- 
carried out e.xperiments on the effect of repeated rotation on the dura- 
tion of post-rotatory nptagmus. Using a chair with a rigid control 
of speed and a mechanical brake he found that the effect of repeated 
rotations is to cause a diminution of post-rotatory nystagmus as well 
as a lengthening of the latent period. He considered this fact to be 
due to interference phenomena in the vestibular centers. That cen- 
tral factors are important in post-rotatory nystagmus is further attested 
to by Mower.'*® Using pigeons, he found that if rotation experiments 
are preceded by a rest period during which the birds are hooded and 
immobilized, the duration of the nystagmus is markedly reduced. This 
seems to corroborate the observation of the effect of excitement on the 
character of the vestibular response in clinical practice. In another 
communication, Mower'*® reported the effect of repeated rotation with 
reduction in the duration of the nystagmus. Using hooded pigeons 
he found that this reduction did not affect the perching ability. This 
result corroborates through the laboratory the well-known observation 
that diminished nystagmus responses such as occur in acrobats or 
dancers is not synonymous wdth any lesion but may be an acquired 
condition. This type of experimentation, wliich opens a very interest- 
ing chapter, was begun several years ago by Griffith at the time when 
ther e was an attempt to set up arbitrary standards of “ normal ” responses 
with respect to nystagmus and other vestibular induced manifestations. 

Caloric Test. This method of testing was radically changed when 
Kobrak demonstrated that very small quantities of water only a few 
degrees below body temperature could produce a vestibular reaction. 
The idea was so startling after the mass douches taught by Barany that 
for a time this fact was used as an argument against the hydrodynamic 
theory of semicircular canal stimulation. How little the response is 
in accord with the type of caloric stimulus used is brought out by 
Pleischmann,"® who performed a series of irrigations on the same 
subject to ascertain whether changes in temperature, the amount of 
fluid, and the length of time during which the ear is siwinged influenced 
the extent of the reaction. He found that in the majority of instances 
no significant difference was present in the reaction. Various modifi- 
cations of Kobrak’s technique by Demetriades, Veits, Grahe and 
Frenzel are in use for the caloric test abroad’, the mass douche 
having been practically abandoned except in this country. An impor- 
tant advance in the technique of studying both spontaneous and 
induced nystagmus was registered by the introduction of Frenzei’s 
illuminated glasses which eliminate fixation by the patient and at the 
same time make the observation of the nystagmus much easier for the 


physician. _ . , • ^ r 

The Galvanic Test. The galvanic falling reaction was the subject of 
study by. Blonder and Davis.® Using a balance board mounted on a 
low fulcrum they achieved a refinement of technique which made it 
possible to obtain a reaction from a patient with very small amounts 
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of current, {lenenilly 0.5 to 2 ina. ^ Tlicy te.stcfl 100 normal persons as 
well as a miniher of j)atliolouie suhjeets. Of the latter, those with dead 
lahyritilhs jrav<‘ no response even with 10 to 20 ina. of current; varyinj; 
responses as to the amount of current re(piired were oht4iined from the 
others. 

It is now sev<'ral years since hiseher and Wodak 
showed that the pointing tests brought out hy Harany are comple.v 
reactions in which several elements, besides the vestibular stimulus 
achieved by the calorie or rotation tests, are of im])ortatK-e. Dorcus 
and Mowrer’*^ made an expt'rimental study of this test following rotation 
in persons under hypnotic suggestion attd on normal subjects who knew 
th.'it the object to which they were pointing wa.s moving apjtarently in 
the same direction as the vertigt). They found past-pointing to be 
variable. They believe that patients try to correct both for post- 
rotational vertigo and for the tonic imbalance, which they think is 
sensetl proprioceptively. better rc,snlts were obtaincfl with a specially 
built board where the jiatient was not a.skcd to point at any specific 
object, but by grasping certain pendants attached to the board and 
moving his arms following stimnlation made an autonuitie record on a 
large .sheet of paper which recorded the deviation. In this connection, 
it should he noted that the drift reaction with the outstretched arms, 
as elaborated by "Wodak, in which the examiner sitting in front of the 
patient who h.as his eyes elo.sed “lines up” his outstretehcil arms at 
the heginning of the test with tho.se of the patient, is a sitn])le and very 
.sensitive substitute for the i)ast-pointing test. 

An invo.stigation of the i)ointing test was also made by Behrman.'* 
lie pointed out that the methoi! used for testing had considerable 
influence upon the result. If the arms are l)rought u], there is a ten- 
dency in normal individuals for an oiitward drift, from the niiflline 
whicii is somewliat greater in tlie right arm; when the arms are brought 
down no deviation or only a .slight inward one is noted. Following 
stimulation, the drift of the arms is in accord with the principles brought 
out by Barany but tiie degree of the deviation again depends upon the 
method of stimulation, and is greater when the arms are brought up 
than when they are brought down. The deviation from calorization 
gradually increases up to the tenth test .'ind then decreases again gradu- 
ally. He found that the method of te.sting determines which arm 
devdation will be more pronounced. After the cold caloric test the 
opposite arm deviation is the more pronounced wJiile after warm water 
irrigation the homolateral one shows a greater drift. Rotation affects 
the opposite arm (to the robition) the most. Large quantities of 
water give greater deviations tfian sm.’dl ones and cf,ld water is more 
effective than hot. The author feels that repeated stimulation tests 
in the same person give an added value to the pointing test. He 
found no definite relationsliip between tlie onset of difizincss and the 
degree of past-pointing and none between the direction of the apparent 
movement (of the vertigo) and that of the deviation. It may be 
pointed out that tlie last conclusion is in contradistinction to the teach- 
ings of Jones and his school in this country and is in accord with the 
physiologic principles brought in animal experimentation by Magnus 
and de Kleijn and in man by Fischer and Wodak indicating that the 
essential clement in past-pointing induced by stimulation is a reflex 
activity of the musculature of the arms. 
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Vcrhgo. The cause of jVIeniere’s symptom complex continues to 
turnish room for considerable discussion. There is still wide divergence 
of opinion as to the etiologic factors mainly involved. Eisenberg/® 
for example, studied 33 cases and came to the conclusion that while 
the condition is not a definite entity and may be due to different diseases, 
the immediate cause is due to a structural change in the nervous 
apparatus of the internal ear. Cohen, on the other hand, found 
headache in all patients suffering from this condition and definite 
neurologic signs in 9 of his 11 cases. He feels that a primarily neu- 
rologic rather than a purely internal ear condition is suggested; in 
other words, that the cause of the vertigo is central. The borderline 
between so-called Meniere’s symptom complex and attacks of vertigo 
due to other causes is often ill-defined. In a symposium on vascular 
disease, Shapiro'*'* gave the following groups of causes for vertigo due 
to circulatory disturbance: 

1. Vasomotor instability without evidence of any structural abnor- 
mality in the blood-vessels; this, in his opinion, is the basis for most 
of the so-called Meniere’s syndrome cases. Some of them show herai- 
cranial headache and visual field disturbances at the time of the attack. 

2. Blood dyscrasias which may cause vertigo through changes in the 
internal ear or tlrrough deficient oxygenation of the vestibular centers. 

3. Circulatory disturbances accompanied by organic changes in the 
blood-vessels of the internal ear or brain, without or ivith hypertension, 
are apt to cause vertigo on change of position because the sclerosed 
vessels are unable to adjust themselves quickly to the effects of gravity, 
thus giving rise to a transient cerebral anemia. 

4. Cardiac abnormalities with either a retarded or an accelerated 
pulse with mild cerebral anemia due to deficient heart action. 

'Two advances have been registered in the treatment of Meniere’s 
syndrome. Furstenberg and his co-workers" tested out the theories 
brought forth some years previously by Dida Dederding on the role of 
disturbances of water balance due to abnormal sodium chloride intake in 
causing attacks of vertigo. They studied 14 cases of typical Meniere’s 
syndrome which were hospitalized for 30 days or more. These patients 
were closely observed under various doses of sodium chloride as well as 
ammonium chloride which causes dehydration. They worked out a 
diet of which the features were a low content of sodium chloride with 
calories as needed, as well as considerable protein; vegetables and fruits 
were so regulated as to approach a neutral reaction from an acid-base 
standpoint. In addition, relatively large doses of ammonium chloride 
Avere administered periodically. This method of treatment gave good 

results. _ ., , , 1 • 

Dandy*'* has sectioned the eighth nerve or its A^estibular brancti m a 
considerable number of patients suffering from Meniere’s syndrome. 
He feels that the condition is due to some lesion of the nerve 
than in the end organ. The indication is furnished by repeated and 
intolerable attacks of dizziness Avith tinnitus and deafness Avhich show 
no obAuous cause and fail to yield to conservative^ treatment. y'***‘® 
the claim of excellent results can no doubt be substantiated in the 
majority of cases, the RevicAAnr feels that caution in recommending 
the measure should be observed even Avhere the presence of tinnitus 
seems to place the site of the lesion, as peripheral.*- 
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Labyrintliitis. Tlio tliscussioii as to tlic classiUcatioii uiul proj)cr 
incthofls of hamlliiif; inllainiuati«>ii of the internal ear seeoiulary to 
acute or chronic otitis media has orcu])iefl otolofjisls for many years. 
The subject was api)arently closed with Ruttin's exhaustive monograpli 
10 years ago. summarizing tlie literature and the experi<‘nces of the 
Neumann Clinic at Vienna. There has, however, since that titne been 
noticed a trend towards further conservatism in managing these serious 
complications. This is ejni)hasi7.ed by two imprwtjint communications. 
Turner and I'ra.ser'^’ obsi’rved 21t» cases of labyrinthitis in bl.-lTO cases 
of otitis media during a ])eriod of 2.') years. Following Rtiltin’s classi- 
fications their indications for operation are as follows: 

(a) Ciretimscribed labyrinthitis— nulical mastoidectomy alone or 
with llinsberg labyrinth operation if the hearing is pot)r. 

(/;) Serous labyrinthitis secondary to circumscribed liibyrinthitis — 
ratlical ma.stoidectomy alone. 

(r) Latent labyrinthitis —labyrinth operation .at the titne of the 
nidical nnistoidectomy if the hatter is called for, but if the history 
indicates thtit the acute labyrinthine sym])toms occurred more than 0 
months previously, the labyrinth openition m.ay be omitted. 

(f/) Acute serous labyrinthitis- if ti simide msistoitlectomy is not 
indicated the patient is put to bed ami obsta'ved. 

(e) Acute i)urulent labyrinthitis— if in tin* course of .a chronic ear 
infection, a radical mastoidectomy plus the Hinsberg labyrinth opera- 
tion is done; otherwise the ])atient is put to bed and watched for rise of 
temi)erature or headache. 

Lund,^'* following much the .same cla.ssification, summarized hi.s 
c.xperience at Copenhagen covering more than .aOO cjiscs of labyrinthitis 
over a period of 2S years. Like the preceding writer, he doe.s not do a 
labyrinthectomy (as Ruttin indicated) on every case of chronic or latent 
diffuse labyrinthitis recpiiring a radical mastoid o])eration, nor on every 
patient with acute diffuse supi)urative labyrinthitis. He maintains 
that every ca.se of suppurative labyrinthitis will show a stage of men- 
ingeal irritation in the course of intracranial extension. If tlie patient 
is seen after a full blown meningitis has developed, labyrinthine opera- 
tion is generally usele.ss; if he is seen while the process is still confined 
to the internal ear, repeated observation of the cerebrospinal fluid will 
furnish the indication for operation. He oj)erate.s when more than 
2 cells per c.mm. are pre.sent in the spinal fluid. His statistics indicate 
that between 1921 and 193.5 when the.se imlications were followed for 


acute diffuse suppurative labyrinthitis is the best record— a mortality 
of only 31 % of the entire ])eriod covered by the study was achieved. 

Central Vestibular Disturbances. Nylen,'- who previously studied 
spontaneous and positional nystagmus in a large group of brain tumors, 
reports on the .symplomiitology, from the vestibular standpoint, of 
e.xpcrimentally induced brain tumors. He introduced into the cranial 
cavities of rabbits and rats laminaria tents or a small amount of -lensen’s 


sarcoma, the former to cause a rapid, the latter a slow increase of 
intracranial pressure. He produced abnormal eye displacements, nys- 
tagmus and positional nystagmus which were manifested regardless of 
the location of the tumor, but were more marked when it was close to 
or in contact with the vestibular centers. The nystagmus was still 
present after destruction of both labyrinths; either the horizontal, 
rotatory or vertical form could be seen. The practical significance of the 
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above study is to indicate in an experimental way the possible effect of 
remote tumors and other pressure-producing conditions within the cranial 
cavity upon the vestibular centers. This fact must always be borne in 
mind when attempting localization of tumors from vestibular symptoms. 

A comprehensive study upon the relation of the frontal lobe to equilib- 
rium is contributed by Delmas-Marsalet.i® The report is of interest 
here as it tends to corroborate the cerebellar and vestibular connections 
which have been previously dwelt upon by Goldstein and others. Del- 
mas-Marsalet indicates the existence of a connection between the pre- 
frontal lobe and the crossed cerebellar hemisphere and between the pre- 
frontal lobe and the homolateral vestibular nerve. He states that the 
frontal lobe appears to be a postural center for the neck and trunk. 
Disturbances of coordination due to frontal lobe lesions are rich in 
symptomatology but can be grouped under four heads: cerebellar, 
labyrinthine, prexic and gnostic. The labyrinthine symptoms are 
inclinations of the head and body toward the lesion, spontaneous past- 
pointing and deviation of the gait both toward the lesion. Various 
combinations of symptoms can occur and many frontal lobe lesions 
show no disturbances of coordination. He believes that the vestibular 
impulses probably reach the frontal lobe by way of the globus pallidus. 

Beilin® studied the posture of the head in 12 cases of cerebello-pontine 
angle tumor all of whom but 1 had originated from the acoustic nerve. 
After discussing the various theories, Beilin came to the conclusion that as 
the head was turned in each case towards the side of the lesion the symp- 
toms must be due to irritation of the vestibular centers in the brain. 

Disturbances of Hearing Due to Central Lesions. A considerable 
increase in the number of clinical reports bearing upon this question 
has been noted within the past few years. Lawson®" reported a tumor 
of the midbrain, extending partly into the left hemisphere, in which 
there was a hearing loss of about 12% in the right ear and about 60% 
in the left. Autopsy and previous examination revealed no other 
cause for the deaness. The finding of a homolateral deafness is not in 
accord with the teachings of observers abroad, such as Ruttin and 
Grahe, who indicated the loss to be either appro.ximately equal on each 
side or more pronounced on the conti’alateral side — a finding winch 
would be expected from the fact that most of the fibers which enter the 
brain stem, eventually cross to the opposite side. This thought is 
supported by the findings of Kompaneets,"® who studied the hearing in 
5 patients that had recovered from temporal lobe abscess. Both bone 
and air conduction were found to be reduced on the contralateral ear 
but chiefly for the low tones; hearing for conversations was not im- 
paired. It must be said that most American observers have not been 
able to bring out the existence of central deafness. Neither Northing 
ton'*^ nor McNally ct in their studj' of brain tumors, could establish 
that deafness existed in these conditions excepting the ones involving 
the eighth nerve or the cerebello-pointine angle. 

A notable contribution to this field is made by Brunner" on the basis 
of his experience and autopsies over fifteen years. He first disposed 
of the question as to whether a condition of stasis in the internal ear 
can occur analogous to the choking of the optic disk which is seen m 
increased intracranial pressure. He believes that this condition does 
not occur in consequence of a generalized intracranial hypertension but 
does occur at times in cerebello-pontine angle tumors as a result 
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of coinpro.'^sion of the two v('ins which carry the return How from the 
internal ear. llelief of pre.'^sure in thejie cireumslanee.s will cause a 
return of the. hearing (this has been noted hy the Ueviewer). Ibvsides 
ae\istie.us and cereheWo-iwutine anjile tumors, ttuuors of the midhrain 
can cause deafness. This was first noted hy .Siehenmann. The hearinj: 
loss may he unilateral due to intcrrui)tion of the contralateral j)athway, 
or hilateral due. to destruction of both secomlary auditory patlnvay.s. 
Characteristically diU'erentiatiui: it fnmi acusticus and cerehello-j)ontine 
tumor deafne.ss is the hyperactive labyrinth which is jiresent. Cerebellar 
tumors may also tn'casionully cause deafne.ss, Bnmtter feels that, 
altiuiuph the heariuj; <*euter is definitely loenterl in the ctu't(*x of the 
temporal lobe, it cannot be .said that tht‘ <'xistence of deafne.ss flm* to 
tuitions in this area is estalilished. 
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PROCEEDINGS OF 

THE PHY-SIOLOGICAL SOCIETY OF PHILADELPHIA 
SESSION OF APBIE 18, 193S 

Investigation of the Blood-vessels of the Finger by the Method of 
Pressure Analysis. Alan C. Burton (Eldridge Reeves Johnson 
Foundation, University of Pennsylvania). Observations upon the 
changes of the finger volume pulse wlien e.vternal pressure is applied 
to the finger may give information as to the reactions of the vessels of 
different categories of the vascular tree. Though indirect, the evddence 
so obtained is statistical for all vessels present of a given class, while in the 
more direct methods only a few representative vessels can be observed. 

The pressure ivithin a plethysmographic cuff placed on the middle 
phalanx is quickly raised above s^'-stolic pressure and allowed to fall 
steadily to zero while the pulsations of linger volume are recorded pho- 
tographically by a mirror oscillometer. From tlie record the amplitude 
of pulsation is tlien plotted against the pressure in the plethysmograpli. 

Similar procedure on a single artery' gives a cliaracteristic pulsation- 
pressure curve with a single ma.\'imum at about the diastolic pressure, 
determined by application of the i^ari'ous diastolic criteria to the wave 
form. The finger, however, gives curi'es showing several peaks of vari- 
able height but fairly constant occurrence. The various curves can, in 
general, be analyzed as made up of 5 components, which are tentatively 
associated with different groups of vessels, namely the veins, the capil- 
laries, arterioles, arterial network and digital arteries. Changes of 
)vave form and diastolic criteria seen to apply at more than one pressure 
suggest the progressive shifting of the origin of the pulsation as the cuff 
pressure falls. 

Changes in the height and position of the component peaks of pul- 
sation with reflex constriction and dilation and their position in the 
hypertensh^e are consistent with this interpretation. 

Confirmation is found in the decreases of finger volume as the cuff 
pressure is steadily raised. These occur in discrete steps at pressures 
wlu'ch coincide with the 5 component peaks of pulsation. 

Respiratory Transport by the Blood of Some Fresh Water Fish. 
E. C. Black and Laurence Irving (Martin Biological Laboratory, 
Swarthmore College). On account of the natural variations in pressure 
of O 2 and CO 2 in fresh water with place, depth, and season, environ- 
mental conditions for tlie respiration of fish differ from the consriint 
conditions in air. The average O 2 capacity of blood of the carp at lo is, 
13.1 c.cm. per 100 c.cm., of corpuscles 41 c cm.; of the sucker, 10.4 c.cm. 
for blood, 35 c.cm. for corpuscles. 
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Tlu'curvcsrdatingOjCDntcMK to O’ pressure nreuot sigmoid lull liyper- 
hoHe in form. CO’ at small pressures red iiees the Oj ea])a<“ity and pre- 
vents saturation even at O’ jirt'ssures oi 2{){) nun. In the blood of carp, 
the jiressure of Oj necessary for .")()% saturation is inereased hy 1 nun. for 
each nun. i)ressure of CO;. In the sueker, 1 nun. CO; raises the jtres- 
sure of O; for half saturation hy (i.O nun. The CO; clFeet is reversible. 

Chattjtes in jire.NSure of CO; are more important in O; transport than 
in maminalian blood in which at 5(1% saturation :C5 nun. CQ; increases 
O; pressure by only 1 mm., and the observed variations of C 0; in natural 
waters would determine the jiossibility of respiration of the.se lish. 

The CO; elfeet differs from tin’ Haldane effect in mammalian blootl. 
In the fish blood, acid causes anomalous swellint,' of corpusch's, fluoride 
and oxalate diminish the CO; effect, and hemoly.sis with saponin de- 
.stroys the CO; effect. It seems attributable to a membrane or permea- 
bility condition which infhnmees the hemof^lobin by ehanpng the ions 
within the corpuscle. 

The Diabetogenic Action of the Anterior Pituitary. lCvi:iir/iT I nuts 
Ev.\ns (Laboratory of Physiology, Cniversity of Chicago). .Studies 
have now been completed on 21 normal and 7 “Iloussay” dogs. Dia- 
betogenic extracts have been inaile, using the extrar-tion of beef anterior 
pituit.'iry by strong alkali, in the cold. It has lu'cn jiossible to produce 
marked diabetogenic effects in Ki normal dogs and in each of the 
Houssay animals; S normal dogs itroved refractive. 

Data are now available on the effect of this extract on the blond sugar, 
total lipoids, j)Il and total CO;, urine sugar, urine volume and glucose 
tolerance, of normal dogs. The blood .sugar (fasting) rises to Hit) to 
.533 mg. % in d to 5 flays, stays elevated for about 5 days, to return 
sharply to a subnormal level on abotit the 10th to 12th day. The sub- 
normal level (35 to 70 mg. %) is maintained for d to 0 days. 

The total lipoids of the blood may ri.se to 0.5% on a low fat intake. 
The usual level is about 1.5 to 2.5%. On the 5th to Oth day, when the 
blood sugiir is high (d00-.500 mg. %), the j)ll may fall to 7. .35 and the 
total CO; to 30 vol. % and the acidosis may have to be relieved by 
insulin and alkidies. 

In certain animals, the sugar output in the urine may rise to d5-55 gm. 
daily at the peak of the hyi)erglycemia, with the animals on a low sugar 
intake. Polyuria and polydip.sia was noted in all IG affected animals. 
Death in coma resulted in 2 animals with marked, untreated hyper- 
glycemia. 

Marked diabetogenic activity was found on injection of highly jmri- 
fied Prolactin (33 units/mg.) in do.scs of 0.4 and 1.0 mg./kilo in 2 Hous- 
say dogs. 

It is evident that normal dogs .after 25 to 30 days of injections, with 
fasting normal blood sugars, show markedly abnormal glucose toler- 
ance curves. They may be said to be in a “pre-diabetic” state. This 
agrees well with the findings of Young, on the production of a permanent 
diabetes with anterior pituitary extracts. 


Correction. In the article by .John B. Youinans and Marvin B. Corlette 
on “Specific Dermatoses Due to Vitamin A Deficiency” appearing in the pre- 
ceding issue of this .Journal (May, p. 644) Figures 3 and 5 have been inter- 
changed. Figure 3 should designate “after” treatment and Figure 5 “before” 
treatment. Editors. 
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Note on Article on "Rubber Sheaths as Venereal Disease Prophy- 
lactics: The Relation of Quality and Technique to their Effec- 
tiveness." {Am. J. Med. Sci., 195, 155, 1938.) 

We have been asked by the Charles A. Weeks Advertising Company to 
publish the following statement from the originator of “Sanitube,” men- 
tioned in the article by Messrs. Randolph Cautley, Gilbert W. Beebe, and 
Robert L. Dickinson, M.D., New York City. 

“There is no such a thing as an ‘ordinary sanitube.’ Sanitube (trade- 
marked) is as distinct a product a.s Argyrol or Hexylresorcinol. Sanitubes 
were originated by me at the Newport Navy Hospital in 1910-1911 and 
subsequently checked and perfected at the Pasteur Institute in 1912 while 
I was resident physician at the American Hospital in Paris. The original 
Sanitube was discontinued in the Navy about 1915 by the order of Secre- 
tary Daniels after having done much to reduce the venereal rate. About 
1922 the use of prophylactic tubes was resumed in the Navy, and the 
formula, 33^% calomel, plus 2% camphor and 3% phenol, adopted and 
sent out to various firms for bids. 

“In this way a great many commercial prophylactic tubes have been 
put out by various pharmaceutical firms, but there is only one genuine 
trademarked Sanitube and all othens are propliylactic tubes of quite a 
different composition. 

“In this connection, I might add that Sanitubes have passed the labora- 
tory tests imposed by a number of states, including Pennsylvania, Oregon, 
and quite recently, California.” Robert A. Baehmann, M.D., F.A.C.S. 
formerly Com. M. C. U. S. Navy. 


Notice to Contributors. Manuscripts intended for publication in the American 
Journal op the Medical Sciences, and correspondence, should be sent to the 
Editor, Db. Edward B. Kbumbhaar, School of Medicine, University of Pennsylvania, 
Philadelphia, Pa. 

Articles are accepted for publication in the American Journal op the Medical 
Sciences exclusively. 

All manuscripts should be typewritten on one side of the paper only, and should be 
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